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THE EUROPEAN MAIL 
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Electrical Machinery. 


SOLE MANUFACTURERS UNDER SEVERAL PATENTS, 


Se THE PHOSPHOR BRONZE COMPANY, LIMITED, 


87; SUMNER STREET, SOUTHWARK, LONDON, 


WM. COOKE & CO., 


LIMITED, | 
The TINSLEY STEEL, IRON, and WIRE WORKS, 

SELEEF" FLEX. D. 
\ Award..........-FIRST DEGREE OF MERIT. 


SYDNEY EXHIBITION. ALL ARTICLES OF SUPERIOR QUALITY, as exhibited 
( Report... ae artes by Sections of Bends and various Manufactures. 


MELBOURNE EXHIBITION, 1880. FIRST AWARD FOR ALL EXHIBITS. 


THE ONLY ENGLISH HOUSE WHICH OBTAINED A FIRST-CLASS AWARD FOR WIRE. 
Bessemer Steel and Best Puddled and Charcoal Iron Rods, GALVANISED TELEGRAPH and CABLE 
WIRE, Steel and Iron Fencing and Strand Wire, Merchant Iron of all descriptions, and Best Homo. Yorkshire Iron 
for Engineering purposes. Telegraph Wire to British Government tests, in 100 lb. pieces, without weld or Joint. 
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ELECTROLIERS FOR INCANDESCENT LIGHTING. 


FARADAY and SON having made some hundreds ot fittings for the Paris and Sydenham Exhibitions, and 
for many public and private buildings, have now a very comprehensive stock on hand. 


A Priced Catalogue, with over Thirty of their most Approved Designs, will be forwarded on application. 
These fittings are of distinctive character and thorough finish. 
Patent Couplings for Branch Wires, Switches, &c. 


FARADAY AND SON, 3, BERNERS STREET, W. 


OFFICE FOR PATENTS, 
36, SOUTHAMPTON BUILDINGS, LONDON, WC. 


Mr. E. P. ALEXANDER 


(Fellow of the Enstitute of Patent Agents), 


Consulting Engineer and Patent Agent, 


CONTINUES TO OBTAIN 
BRITISH, COLONIAL, AND FOREIGN PATENTS FOR INVENTIONS. 


POTTERIES 


Accuntutatars, Cells, DHAVS, in Stone 
Ware and Write Earthenware, dinobs for tops of Street Lamps, Caps for 
Teleqraph Pasts, porous Plates, Lound or Square, Pipes with qround joint: SRE 
for Preserbation of Electric Wires Wuderqraund, Slater Lewis's| BURSLEM.. 
Patent Ensulators, Crucibles and general Chemical Ware. STAFEGROSHIRE 
AMIARDED ONLY AY YAK INTERNAVIONAL EMECYRIC EXHIBITION, LONDON, 1582. 
CONTRACTORS TO THE POSTMASTER-GENERAL AND INDIAN GOVERNMENT. 


PETER BROTHERHOOD, 


MRCHAINICATIA ENGINEEER, 


BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, S.E. 
PARIS, HENRY CHAPMAN, Esq., 10, Rue Laffitte. 


PATENT 3-CYLINDER ENGIN ES, 


AS SUPPLIED FOR DRIVING BRUSH DYNAMO-ELECTRIC MACHINES 


Of 40 Lights, Of 16 Lights to 
to the . exuaust STEAM HMS. 
Steel Works of 7 Tnflexible,” 

to the Hebburn-on-Tyne ; 
Royal Arsenal, 
Paddington ; 


urpos es are invited to inspect the 
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Intendng purchasers of high-specd Engines for driving Dynamo-E lectrie M M: | of : any class, or for coher 
BROTHERHOOD Engines in operation at the above Ags ress 
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| THE TELEGRAPHIC JOURNAL AND the Board of Trade ina great measure for protection against 
the inconveniences which may arise in consequence of their 
+ vu hands being forced, as it were, by the action of certain specu- 
G l EL t Lt i ra l R EUTE ' lative companies, who have indiscriminately given notice of 
Vo. XL—No. 264. application for licences and provisional orders, not only in 
the metropolis but throughout the country. 
Mr. Stayton was apparently determined upon making a 
thorough investigation into the pretensions of the electric 


THE SURVEYOR OF CHELSEA ON THE light companies, and he therefore sought particulars on 


ELECTRIC LIGHT. some of the principal points upon which definite informa- 
tion was required : . 
We were favoured last week with a copy of the report on (a) The swap which sr would contract with 
electrie lighting made by Mr. Stayton, C.E., the surveyor to the 
the Chelsea Vestry. We could not at the moment deal with (2) 
. . e ny 5, 
the matter as it deserved, and therefore preferred to leave it À +. 
( scr and cost of the works. 
over until a more favourable opportunity presented itself of (4) 
: n apital required. 
dealing with the subject. Mr. Stayton, in the course of his (e) rng ai he 4 . 1 ahi d witl 
. Yr 1g 1 as ‘Om r "1 1 
duties, entered very fully into the question of electric lighting, as 
and the results of his relations with various electric light Th PT 
companies respecting the lighting of Chelsea by means of Af) She stale Of Charges 
4 clectricity are very instructive and will show just to what (A) “The mide 
extent such companies are prepared to act. Mr. Stayton es es of electric meter. 
commences with an analysis of the Electric Lighting Act, (à) The provision for accumulators or secondary batteries, 
but upon this point we need not dilate. or other means for steadiness, regularity, and amount of 
It appears that the applications received by the Vestry for SUPPIY- à 
consent to the granting of a licence by the Board of Trade (7) The provisions for public safety and danger to pro- 
were from :— party 
. 4 P For 
The Metropolitan Brush Electric Light and Power With a view to obtaining this information the surveyor 
Company. | communicated with the various companies mentioned, and 
The Jablochkoff Electric Light and Power Company. subsequently with Messrs. Siemens Bros. We may add 
Notices of intention to apply to the Board of Trade fora here that the parish contains about forty miles of streets : 
provisional order were also served upon the Vestry on behalf and 12,000 houses, and that the existing street lighting is 
| of :— effected by means of 1,250 gas-lamps at a cost of £4,500 
| The Metropolitan Brush Electric Light and Power Per annum, gas being supplied at three shillings per thou- 
‘ (‘ompany. sand cubic feet. 
The Edison Electric Light Company. Concerning the information required (@) to (7), Mr. 
The Swan United Electric Light Company. Stayton tabulated a series of twenty questions for the 
The “ Pilsen ”-Joel and General Electric Light Company. companies to consider and answer. Our space is too limited 
The Giilcher Electric Light and Power Generator Com- to allow of publishing these questions in our columns, 
pany. although we would otherwise be glad to do so, in order that 
The West Middlesex Electric Light Company. our readers might judge of the uncertainty and want of 
Messrs. Ferranti, Thompson, and Ince (Limited). harmony in the answers given. We can, however, give 
The Surveyor thinks that local authorities must look to some of the more important. 
: METROPOLITAN FERRANTI, THOMP- SIEMENS BROPHELS 
QUESTIONS. (BRUSH). EDISUN. JABLOCHKOFF, SWAN. SON, INCE. | “PILSEN "JOEL, | AND Co, 
AS TO LICENCE, | | | 
| | | 
ù 1. In the event of | Yes, A company to Yes. Not answered, This company are Not at prescnt,. Our company iu 
ihe vestry obtain-' work the Edison anxious toseeallthe but the Company :tend to remain as 
ing a licence, would | patents in the South vestries apply for would be glad to much as possible 
your company be | Western district is provisional orders, help the vestry by | manufacturers, we 
Willing to contract | in process of forma- | and in the event of “supplying the ap- | would therefore not 
with them, as pro | tion, and the carry- | their so doing, de-! paratus required on | be inclined to under- 
vided by the 11th! ing out of any in- sire to contract as the best possible take the contract 
section of the Act? | stallations in the proposed under the, terms, of lighting any dis- 
| Chelsea district | llth section of the trict. 
| would devolve upon | Act. | 
| them. | | 
| 
10. What is the; About} to inch; The size varies ac- The eee, The main conduc-| Dependent on tne | Abont Sinch in The size depends 
probable size of the ‘diameter, and laid | cording to thenum- used for the “Jab-|tors will be laid in | length of mainsand diameter, to be laid upon the number of 
electric conductors, lin cast iron pipes,| ber of lamps it is lochkoff” light is!cast-iron troughs,| number of lights. in wooden troughs, lights it has to sup- 
and mode of laying | which are buried | intended to supply, 7 strand, 16 B. g. |about 6 in. by 10 in. ‘ply. We should em- 
saine ? two feet below the and their distance properly insulated ; | underneath the | ploy wires 1 in, dia- 
roal surface. In fromthe generating this will distribute | flagging of the foot- | meter, and increase 
order to lay these or central station, the light over an/wayand nearto the | their number as the 
pipes a trench two! ‘area of 20 miles’ Cir- | kerb. In some cases | demand for electric 
feet deep, and about 'cumference. it will be found con- | lights increased, 
one and three-| | venient to lay them | The iron pipeswouli! 
iquarters Wide, has in two cast - iron | be laid first and 
to be dus. pipes, about 44 in. fitted with road 
external diameter boxes every fifty 
| each, j yards, and the lead~ 
| ‘drawn inafterwards 
+ | | as occasion requires, 
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QUESTIONS. 


METROPOLITAN 
(BRUSH). 


16 Does your 
system include the 
use of accumulators, 
if so, of what kind 
and where are they 
to be fixed ? 


Our system in- 
cludes the use of 
accumulators of the 
usual kind, although 
we are not depend- 
ent upon them. 
They would be fixed 


ing the light, or at 
convertient 
vals in or along the 
lines joining the 
lamps, or with the 
generators, Details 
not yet decided, 


in each house hav- 


EDISON. 


JABLOCHKOFF, 


FERRANTI, THOMP- 
SON, AxD INCE. 


| 
SWAN, | 


We do not recog- 
nise the use of accu- 
mulators as ccono- | 
nomical or neces-| 
sary in the Edison 
system of distribu- 
tion, | 


inter- 


17. How is uni-| The uniformity A good steady-| 
formity and steadi-|and steadiness of Edison system going engine, per- 
ness of light main-jthe Brush Are such that absolute | fect conductors, and 


tained ? 


| The nature of the 


No accumulators 
necessary, 


SIEMENS BROTHERS 
“ PILSEN "- JOEL. AND Co. 


| We propose to nse | No. We consider 
accumulators as|accumulators  un- 
soon as they are | necessary for a com- 
fairly inthe market.| pact district like 
| We consider they Chelsea, 

will be a most useful | 
“adjunct, but should | 

be unable to tender | 

for them in our: 

present scheme. 


Light is maintained | steadiness and uni-| pure carbons, are a 


‘It is advisable in 
many instances to 
use accumulators, 


It might be ad. 
visable to use ac- 
cumulators, which 
could either be fixed 
in the houses or at 
the stations, or in 
both, 


À 
By ‘dividing our! By driving’ large 
plant into several | dynamo from large 
sets Of generating engine at a uniform 
‘machinery, — each speed. Qur present 


By providing | 


Uniformity and 
quate power and! 


steadiness of light 
accumulators,  iffwould be attained 
possible, but more; by employing effi- 


by the excellence formity inthe light-| safe guarantee to a consisting of one |lights so run keep] especially in having | cient governors with 
of the regulator | ing is secured. | perfect light. steam -engine and perfectly steady. a form of lampthe|the steam-engines, 
andthe homogeneity | | several dynamo ma- | working of which is and by the use of 
of the carbons, | ‘chines, each set | automatic. accumulators. 
Those of the incan- | ‘being further con- | | 
descent light by the | ‘trolled by an elec- 
supply of current tric governor, which 
being uniformly de- | varies with the) 
livered through the | | speed of the engines | 
lamps. The use of according to the 
secondary Latteries electromotive force | 
renders the result | ‘of the mains, 
doubly sure, | 
| 
| 
18, What provi- | Duplicate ma- | By the immediate| Duplicate engincs The full number | A spare engine} Accumulators will! The accumulators 
sions have you for chinery and accu- switching in of a/|and dynamos, ‘of sets will nor-| and dynamo would | do this. would guard against 
keeping the lights mulators, spare dynamo. Thus mally be worked at be quite sufficient, a breakdown, and if 
going in case of a with a central sta- from à to 4 of their as the machine isso they are not em- 
breakdown in the tion having, say, six maximum out-turn ‘simple and durable ployed, spare ma- 
machinery ? ‘large dynamos, only of current, so that that there is little chines would be 
ljive would be em- if by accident any | or no chance of fail- kept in readiness to 
‘ployed at once. The one or even twosets ure or accident, supply the place of 
‘breakdown of one of should be disabled, | broken down ones; 
these would pro- the ggines of the | or the electrical 
‘duce (owing to the jothe sets would | machines might be 
‘regulating arrange- ‘only have to in-! driven usually at a 
ments) no discern- crease their speed) slow speed, so that 
able variation of and maintain the | if one of their num- 
the light, and the normal electro- | ber broke down, the 
time required to put ‘motive force, and. remainder could 
\spare machine in ‘supply all current driven faster, and so 
‘action would not ‘in the mains, This keep up the supply. 
‘exceed one minute, ‘arrangement of 
iseveral sets of ma- 
| chinery all run into 
one main, also in- 
sures great uni- 
formity and regu: 
‘larity in the supply 
the current. 
| 
| | 
19. How do you: By the most per-| By a system of| Proper insulation! Our electromotive; By perfect insula-| Bydoingthework| The leads being 
provide for the fect insulation or safety plugsj/and!ordinary pre- force is so low that | tion and good work-| carefully,  intelli- underground would 
public safety, and safety junctions, throughout every|caution in work- there would be no manship, and this/gently, and in ajbe inaccessible, and 
against dahger to and every other part of the instal-| manship. danger to life or|could be done under | manner to mect the|the electromotive 
property ? available  protec-|lation. Only in the ‘even the least per-| supervision of your |conditions of the|forco being kept 
tion, Edison system is ‘sonal inconvenience | own inspector. case, low, no danger could 
this carrjed out in ‘to persons touching result even if any- 
a complete and effi- thewires. Regard- y came in con- 
cient manner. ing danger from fire tact with the leads. 
| | from improperly ar- We should also ob- 
‘ranged conductors, serve the rules 
| we propose to sub- drawn up by the 
“mit all our work to Council of the So- 
° the inspection of ciety of Telegraph 
the officials of the Engineers with re- 
Fire InsuranceCom- gard to fire risks 
panies. With ordi- from electric light- 
nary precautions ing,acopy of which 
’ we are convinced we enclose, 
that danger from 
this source is far 
‘less than from any 
other method of 
lighting, 


We have only referred to a few of the leading questions, 
but we must confess with Mr. Stayton that a careful perusal 
of the tabulated statement reveals a somewhat curious 
diversity of opinion as to the manner in which the work 
should be done, and the result of the inquiries is undoubtedly 
disappointing, as many of the answers are very indefinite 
or incomplete. 

Summed up the case stands thus: only three companies 
would contract to light any portion of Chelsea, the Brush, 
Jablochkoff, and Ferranti, Thompson, and Ince; but the 
compames were not prepared to give terms, excepting the 
Jablochkoff, which would undertake the work conditionally 
for 1$d. per lamp per hour. It appears from this that the 
Jablochkoff Electric Light Company is the only one at 
present prepared to do any work on an extensive scale, or 
with any definite knowledge of the extent of its resources. 


This, perhaps, is nothing to be surprised at, for the Jab- 
lochkoff system has been in operation longer than any other 
in England, and although worked in a quiet sort of way, 
there is no doubt but that the representatives of this system 
have amassed a considerable amount of experience, which 
now stands them in good stead. We have every reason to 
believe that this company will eventually take a leading 
position amongst electric lighting companies—a position 
which should never have been, for the time being, lost. 
Apropos of this we refer our readers to the article on the 
Dandeu-Chertemps machine, containing a report by Mr. 
tobert Sabine. Returning to the original subject of our 
remarks, we find that Mr. Stayton comes to the following 
conclusions :— 

1. That at present it is not desirable for the vestry to 
apply for a licence or provisional order. 
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2, That it is not desirable to consent to any application 
for a licence until the draft shall have been submitted to, and 
has received the approval of, the vestry. 

3. That the solicitors be instructed to watch the progress 
of the applications for provisional orders, and to take all 
necessary steps to oppose the same until satisfactory condi- 
tions are obtained. 

4. That it is desirable to support the application of any 
company wh9 may appear most likely to carry out the 
undertaking in a satisfactory manner, and who will agree 
to such of the suggested conditions as the Board of Trade 
may approve ; and that the Electric Lighting Committee 
and the surveyor be empowered to enter into the necessary 
negotiations for effecting that object. 

The report as a whole is one of the most comprehensive 
and complete which we have had the pleasure of perusing, 
and it demonstrates how valuable must be the advice of a 
competent engineer in assisting a local authority in arriving 
at a definite decision. That the Chelsea Surveyor is really 
a supporter of the electric light may be inferred from his 
remark that “although gas has done good service in the 
past, and will no doubt be continued both as an illuminant 
and heating power, yet its manufacture and consumption 
create many evils. There can therefore be but little doubt 
that so soon as greater economy in the production of electri- 
city can be satisfactorily proved, it will gradually supersede 
gas for lighting purposes to a considerable extent.” 


THE ROYAL SOCIETY. 


(Continued from page 447.) 


The subject of Technical Education has continued to be prominently 
under the notice of the country during the past year. The appoint- 
ment of a Royal Commission on Technical Instruction, to which I 
have previously referred, has done much towards awakening the 
interest of manufacturers, and exciting curiosity in regard to the 
efforts that are being made abroad to improve the education of 
artisans. The Commissioners issued in March last their first Report, 
which dealt exclusively with primary education and apprenticeship 
schools. The Commissioners expressed an opinion adverse to the 
establishment of apprenticeship schools in this country; and in this 
view they are supported by nearly all our large manufacturers, 
and by the action of the City and Guilds of London Institute 
for the Advancement of Technical Education. At the request of 
the Executive Committee, I myself gave evidence before the Com- 
mission, explaining generally the objects of the City Guilds and 
Institute, and describing the progress already made towards 
their attainment. As a member of the Executive Committee of 
this Institute, I have watched its progress with interest, and have 


. observed with satisfaction that its scheme of Technical Instruction 


is beiug gradually matured. The general Examinations in Tech- 
nology undertaken by this Institute, were held in May last at 147 
centres in 37 subjects. Of the 1,972 candidates who presented 
themselves for examination, 235 passed in Honours, and 987 in the 
Ordinary Grade. In 1881, 895 candidates passed, showing an in- 
crease of 307. The examinations were held this year for the first 
time under the revised regulations, which appear to have worked 
very satisfactorily. Two points deserve notice with respect to these 
examinations. In the first place, the Institute experiences very 
great difficulty in obtaining properly qualified teachers. The ap- 
plicants are either practical men working in the factory, or at their 
trade with no scientitic knowledge whatever, or men possessing a very 
elementary science knowledge, and little or no practical acquaintance 
with the details of the industry, the technology of which they profess 
to understand. In order to indicate the kind of qualifications required 
in an ordinary technical teacher, the Institute has inserted in its pro- 
gramme a paragraph to the effect that persons who are engaged in 
teaching science under the Science and Art Department, and who at 
the same time have acquired a practical knowledge of their subject 
in the factory or workshop, may be registered as teachers of the Insti- 
tute. The second point calling for consideration is the fact referred 
to in the Report of the directors: that of the 1,222 candidates who, 
this year, passed the examinations, most of whom are workmen or 
foremen in various branches of industry, not more than 450 are quali- 
fied to receive the full technological certificate, by having previously 
passed the examinations of the Science and Art Department in certain 
science subjects. This fact clearly indicates that widely beneficial as 
has been the action of this department of State, there is still a large 


field for its influence among the population who are engaged in manu- 
facturing processes and desire to receive technical instruction. 

One of the most satisfactory results of the examinations of the City 
and Guilds of London Institute is the impulse they have given to the 
establishment, in different parts of the country, of properly equipped 
technical schools. At Manchester, Preston, Dewsbury, Hawick, 
Sheffield, Leicester, and other places, efforts have been made during 
this year towards organising schools for the technical instruction of 
artisans and others in the application of science and art to specific 
industries. At Nottingham, a grant of £500 has been made by the 
Institute, to be followed by an annual contribution for a limited 
period of £300, towards the establishment of technical classes in con- 
nection with the University College; and at Manchester a subscrip- 
tion of £200 a year has been promised to assist the funds now being 
raised for the conversion of the Mechanics’ Institution into a 
Technical School. The attention of the Council has been greatly 
occupied of late with the arrangements for the opening of the 
Finsbury College. Classes in electrical engineering and in technical 
chemistry have been carried on for nearly three years in temporary 
rooms belonging to the Cowper Street Schools. ‘The attendance at 
these classes has been eminently satisfactory, much more so than could 
have been anticipated. During the past session 960 class tickets were 
sold at fees varying from 5s. to 12s. The staff of the College has 
recently been doubled by the appointment of a professor of mechanical 
engineering and a head master to the new department of applied 
art, the establishmeut of which, as I stated last year, was then under 
the consideration of the Committee. In January next, it is antici- 
pated that the new building in Tabernacle Row, which is already 
nearly completed, will be opened for the reception of students. The 
programme of instruction, prepared by the director and the pro- 
fessors of the College, has been for some time under the considera- 
tion of the Committee, and it is hoped that in the instruction given 
in this College will be found the realisation of a very important part 
of the Institute’s scheme of technical education. 

Grants to the technical science classes at University College and 
King’s College, London, to the Horological Institute, to the School 
of Art Wood Carving, and other institutions, have been continued 
during the past year. 

The Technical Art School in Kennington Park Road, established 
and maintained by the Institute, has been satisfactorily attended; and 
a proposition is to be brought before the Committee for supplement- 
ing the teaching of this school by technical science classes, with the 
view of establishing in the south of London a technical college for 
artisans, similar to the one about to be opened in Finsbury. 

The building of the Central Institution or Technical High School 
in Exhibition Road, the foundation-stone of which was laid by 
H.R.H. the Prince of Wales, President of the Institute, in July, 
1882, is rapidly advancing, and promises to be completed within a 
year. It is not expected, however, that this school will be ready for 
the reception of the students before the commencement of the 
session 1884-5. Meanwhile, the Council and Committee are fully 
occupied with the development of other parts of their scheme. . . . .. 

This is, perhaps, the proper place to make mention of some results 
having an important bearing on meteorology, obtained by Prof. 
Tyndall in the course of a larger research on the action of radiant 
heat on gases. 

By methods which he has applied to gases and vapours generally, 
Tyndall has established anew the action of aqueous vapour upon 
radiant heat, and the sensibly perfect diathermancy of dry atmo- 
spheric air. The phenomena of solar and terrestrial radiation are 
profoundly modified bÿ the presence of aqueous vapour in the earth’s 
atmosphere, the temperature of our planet being thereby rendered 
very different from what it would otherwise be. 

The celebrated experiments of Patrick Wilson, wherein were 
observed a rapidity of radiation and a refrigeration of the earth’s 
surface previously unknown, are explained by the fact that when 
they were made the amount of aqueous vapour in the air was infinite- 
simal, the unhindered outflow of heat towards space being correspond- 
ingly great. The sagacious observation of Six and Wells, that the 
difference between the surface temperature and that of the air a few 
feet above the surface, on equally serene nights, is greatest in cold 
weather, is explained by the fact that when the temperature is low, 
the agent which arrests the surface radiation is diminished in quantity. 
Wells, moreover, found that the heaviest dews were deposited on 
nights when the difference between air temperature and surface tem- 
perature was small; while the greatest difference between the two 
temperatures was observed on nights when the deposition of dew was 
scanty. The explanation offered by Tyndall is this:—copious dew 
indicates abundant vapour; and abundant vapour, by arresting the 
terrestrial rays, prevents the refrigeration observed in drier air. 
Strachey’s able discussion of observations made at Madras, points dis- 
tinctly to the action of aqueous vapour on the radiation both of the 
sun and of the earth; while the experiments of Leslie, Hennessey, 
Hill, and other distinguished men, which were long considered enig- 
matical, are readily explained by a reference to the varying quan- 
tities of vapour with which the atmosphere is charged, on days of 
equal optical transparency. The interesting observations of Desains 
and Branley, made simultancously on the Rigi and at Lucerne, are 
well worthy of mention here. The difference of level between the two 
stations is 4,756 feet, and within this stratum 17-1 per cent. of the 
solar heat was proved to be absorbed. This absorption being due to 
aqueous vapour, is tantamount to the tranmission of the sun’s rays 
through a layer of water of a definite thickness. A sifting of the rays 
would be the consequence, and on à priori grounds we should infer 
that the percentage transmission through water at Lucerne must be 
greater than on the summit of the Rigi. This was the exact result 
established experimentally by Desains and Branley. H. Wild, the 
distinguished Imperial Astronomer of St. Petersburg, basing his 
statement on experiments made by himself according to Tyndall’s 
method, has expressed the opinion ‘‘ that meteorologists may, without 
hesitation, accept this new fact in their endeavours to explain pheno- 
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mena which hitherto have remained more or less enigmatical.”” The 
correctness of this statement is illustrated by the foregoing examples, 
to which, if necessary, many more might be added. . . . . . 

The scientific year now concluded has not been so fertile as its pre- 
decessor in the initiation of great national and international under- 
takings, neither have any of those larger enterprises which I took 
occasion to mention last year, such as the circumpolar observations, 
or the Transit of Venus Expeditions, as yet been brought to their 
final issue. Nevertheless, in some of them we have evidence that 
good work is already being done, and in the others, of which we have 
as yet no information, there is no reason to doubt that the same is the 
case. Nor again, in the border-land between science proper and its 
applications, have I to record anything so important as the Paris 
Electrical Exhibition. That Exhibition, however, bore legitimate 
fruit in the Electric Lighting Exhibition at the Crystal Palace, and 
in the technical experiments lately carried out on a large scale at 
Munich. Perhaps the most prominent feature of the Crystal Palace 
Show was the incandescent light. At Paris that mode of illumina- 
tion appeared to be little more than a possibility, in London it had 
become an accomplished fact. The importance attaching to this 
advance in electric lighting may be measured both by the rapid 
extension of its use, and also by the fact that not a few of our leading 
minds consider that the incandescent lamp is the lamp of the future, 
not merely for domestic, but even for many other public purposes. 

But in another way the present year has witnessed the most impor- 
tant step which could have been taken for the promotion of electric 
lighting in this country. The Legislature has passed the Electric 
Lighting Bill, and, so far as legislation can effect the object, it has 
brought electricity to our doors. Up to this time installations of 
greater or less magnitude had sprung up sporadically in many parts 
of the country, in railway stations, manufacturing works, and occa- 
sionally in private houses. But, compared with the lighting of a 
whole town, or even of separate districts of a large city, even the 
most important of these must be confessed still to partake of the 
nature of experiments; experiments, it is true, on a large scale, and, 
as I believe, conclusive as to the ultimate issue. Indeed, by multi- 
plication of machines it is certainly, even now, possible to increase 
the lighting power to any required extent; but this can hardly be 
regarded as the final form of solution of the problem, inasmuch as 
such a method would be as uneconomical as it would be to use a 
number of small steam-engines instead of a large one. And when 
we consider that at the time of the passing of the Act in question, 
there was but one machine actually constructed which was capable of 
illuminating even one thousand incandescent lamps (I mean that of 
Edison), we cannot but feel that much remained to be done before the 
requirements of the public could be fully met. I do not mean 
thereby to imply that the Act was passed at all too soon; on the con- 
trary, it has already given just that impetus which was necessary for 
producing installations on a larger scale. In illustration of this, I 
cannot help mentioning, as the first fruit of the impetus, a remark- 
able machine, by our countryman Mr. J. E. H. Gordon, which 
appears capable of fecding from five to six thousand lamps. 

But beside the impulse above described, the Bill will have a 
scientific influence perhaps not contemplated by its original promoters. 
Under this Act, for the first time in the history of the world, energy 
will come under the grasp of the law, will become the subject of 
commercial contracts, and be bought and sold as a commodity of 
everyday use. It is, in fact, far from improbable that the public 
supply of electricity will be reckoned and charged for in terms of 
energy itself. But whether this be literally the case or not, a 
measurement of energy must lie at the root of every scale of charge. 

And, further, since the Act allows no restriction to be placed upon 
the use of the electricity so supplied, it follows that it may be used, 
and undoubtedly will be used, at the pleasure and convenience of the 
customer, either for lighting, or for heating, or for mechanical, or 
for chemical purposes. This being so, it is clear that the public must 
by this process become, practically at least, familiar with the various 
modes of the transformation of force ; and the Act in question might, 
from this point of view, have been entitled An Act for the better 
Appreciation of the Transformation of Force. 

While offering to the public this new commodity, electricians may, 
in one respect, especially congratulate themselves, namely, that their 
article is incapable of adulteration. An electric current of a given 
strength and given electromotive force is perfectly defined, and ix 
identically the same, whether it comes from a Siemens or a Gramme, 
from a magneto or from a dynamo machine, or as suggested by an 
eminent counsel before the Select Committee of the House of Com- 
mons, from one machine painted red or from another painted blue. 

It has been said, and perhaps with truth, that the electric light will 
be the light of the rich rather than that of the poor. But in more 
ways than one electricity may now become the poor man’s friend. The 
advantages in avoidance of heat and of vitiated atmosphere in work- 
shops and factories have often been pointed out, and may ultimately 
become an important factor in the physical growth and prosperity of 
our population. But besides this, when electricity is literally brought 
to our doors, it will become possible, by converting it into motive- 
power of limited extent, to revive some of the small industries which, 
during the last half century, have been crushed by the great manu- 
facturing establishments of the country. There are operations which 
are capable of being carried out by the wives and families of work- 
men ; there are works of small extent which can be performed more 
advantageously in a small establishment than in a large one, and it 
can hardly fail to be a gain to the community if this new departure 
should give fresh opportunities for the development of our industry 
in these directions. ..... 


A Royal Medal has been awarded to Lord Rayleigh, M.A., F.R.S. 


J ù ‘ vw Lé 
The researches of Lord Rayleigh have been numerous and extend. 


over many different subjects ; and they are all characterised by a rare 
combination of experimental skill with mathematical attainments of 
the highest order. 


One class of investigations to which Lord Rayleigh has paid much 


attention is that of vibrations, both of gases and of elastic solids, 
The results of most of these researches are now embodied in Lord 
Rayleigh’s important work on the ‘ Theory of Sound ’’—a work 
which not only presents the labours of others up to the time of 
writing in a digested and accessible form, but is full of original 
matter. 

The subject of vibrations naturally leads on to a mention of other 
hydro-dynamical researches. Lord Rayleigh has investigated the 
motion of waves of finite height, and in particular has shown that the 
‘€ great solitary wave’’ of our late Fellow, Mr. Scott Russell, has a 
determinate character; and he has investigated the circumstances of 
its motion to an order of approximation sufficient to apply to waves 
of considerable height. 

Lord Rayleigh has examined more fully than had previously been 
done the theory of diffraction gratings, and the effects of irregu- 
larities ; and also investigated the defining power of optical combin- 
ations, and its limitation by diffraction and spherical aberration. 

He has lately been engaged in the elaborate re-determination of 
the B.A. unit of electrical resistance. . . . . . 

The attention of chemists had for many years past been directed to 
the relations between the atomic weights of the elements and their 
respective physical and chemical properties ; and a considerable num- 
ber of remarkable facts had been established by previous workers in 
this field of inquiry. 

The labours of Mendeleeff and Lothar Meyer have generalised and 
extended our knowledge of those relations, and have laid the founda- 
tion of a general system of classification of the elements. They 
arrange the elements in the empirical order of their atomic weights, 
beginning with the lightest and proceeding step by step to the 
heaviest known elementary atom. After hydrogen the first fifteen 
terms of this series are the following, viz :— 


Beryllium 9*41 Magnesium 24 
Boron ... Aluminium 27°4 
Carbon 12 Silicon... 28 
Nitrogen 11 Phosphorus 31 
Oxygen 16 Sulphur 32 
Fluorine 19 Chlorine 
Potassium 32 


No one who is acquainted with the most fundamental properties of 
these elements can fail to recognise the marvellous regularity with 
which the differences of property, distinguishing each of the first 
seven terms of this series from the next term, are reproduced in the 
next seven terms. 

Such periodic reappearance of analogous properties in the series of 
elements has been graphically illustrated in a very striking manner 
with respect to their physical properties, such as melting-points and 
atomic volumes. In the curve which represents the relations of 
atomic volumes and atomic weights analogous elements occupy very 
similar positions, and the same thing holds good in a striking manner 
with respect to the curve representing the relations of melting-points 
and atomic weights. 

Like every great step in our knowledge of the order of nature, this 
periodic series not only enables us to see clearly much that we could 
not see before ; it also raises new difficulties, and points to many 
problems which need investigation. It is certainly a most important 
extension of the science of chemistry. 


REVISED EDITION OF PATENT RULES. 


(Continued from page 451.) 


Directions AS TO Sizes and Methods of Preparing PETITIONS, DECLARA- 
TIOXS, COMPLETE SPECIFICATIONS, Drawixas to accompany the 
same, and Cortes thereof. 


XXIX. All petitions for the grant of letters patent, and all 
declarations, shall be respectively written or printed upon sheets of 
paper of twelve inches in length, by eight inches and a half in 
breadth (but on one side only), leaving a margin of one inch and a 
half on every side of each page. 

XXX. All complete specifications accompanying petitions for the 
grant of letters patent shall be respectively written or printed book- 
wise upon a sheet or sheets of parchment, each of the size of twenty- 
one inches and a half in length by fourteen inches and three-fourths 
in breadth ; the same may be written or printed upon both sides of 
tho sheet, but a margin must be left of one inch and a half on every 
side of cach page. 

<X XT. The drawings accompanying such complete specifications 
shall be made upon a sheet or sheets of parchment, each of the size of 
twenty-one inches and a half in length by fourteen inches and threes 
fourths in breadth, or twenty-one inches and a half in breadth by 
twenty-nine inches and a half in length, leaving a margin of one 
inch and a half on every side of each sheet. ~~ 

XXXII. The copy of the complete specification to be left at the 
office of the commissioners on filing the complete specification, shall 
be written or printed upon sheets of brief or foolscap paper, bricf- 
wise, and upon one side only of each sheet. 

XXXIII. The copy of the drawing, or drawings, to be left with 
the copy of the complete specification, must be made upon good 
white smooth-surfaced drawing paper of the same dimensions as the 
parchment drawing. All the lines must be absolutely black, Indian 
ink of the best quality to be used, and the same strength or colour 
of the ink maintained throughout the drawing. Any shading must 
be in lines, clearly and distinctly drawn, and as open as is consistent 
with the required effect. Section lines should not be too closely 
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drawn. No colour must be used for any purpose upon this drawing. 
All letters and figures of reference must be bold and distinct. The 
border line should be one fine line only. The drawing must not be 
folded, but must be delivered at the office of the commissioners either 
in a perfectly flat state, or rolled upon a roller, so as to be free from 
creases or breaks. 

XXXIV. In all cases where the original drawing on parchment is 


. coloured, there must be left, in addition to the above copy, another 


copy coloured. 


TRANSMISSION OF Corres, Transcripts, &c., TO EpinsurcH 
AND DvuBLIN, 


XXXV. The office of the director of chancery in Scotland, being 
the office appointed by the Act for the recording of transcripts of 
letters patent, shall be the office of the commissioners in Edinburgh 
for the filing of copies of specifications, disclaimers, memotanda of 
alterations, provisional specifications, and certified duplicates of the 
of proprietors. 

VI. All such transcripts, copies, and certified duplicates shall 
be bound in books, and properly indexed, and shall be open to the 
inspection of the public at the said office, during office hours, every 
week-day, except 1st January, 10th February, Good Friday, Queen’s 
Birthday, 20th June, 28th June, 9th November, and 25th December. 

XXXVII. The charge for office copies of such transcripts, copies, 
and certified duplicates, recorded and filed in the said office, shall be 
at the rate of twopence for every ninety words. 

XXXVIIT. The Enrolment Office of the Court of Chancery in 
Dublin (late Rolls Office, now Record and Writ Office) being the 
office appointed by the Act for the enrolment of transcripts of letters 
patent, shall be the office of the commissioners in Dublin for the 
filing of copies of specifications, disclaimers, memoranda of altera- 
tions, provisional specifications, and certified duplicates of the register 
of proprietors. 

IX. All such transcripts, copies, and certified duplicates shall 
be bound in books and properly indexed, and shall be open to the 
inspection of the public at the Public Record Office of Ireland during 
office hours on every working-day. 

XL. The charge for office copies of such transcripts, copies, and 
certified duplicates, enrolled and filed as aforesaid, shall be at the 
rate of twopence for every ninety words. 

(Signed) SELBORNE, C. 
G. JESSEL, MR. 
HENRY JAMES, A.G. 
FARRER HERSCHELL, 8.G. 
Dated the 8th day of November, 1882. 


APPLICATIONS TO THE LORD CHANCELLOR. 


Ordered by the Right Honourable Roundell Baron Selborne, Lord 
High Chancellor of Great Britain : 

I. Every application to the Lord Chancellor against or in relation 
to the sealing of letters patent shall be by notice, and such notice 
shall be left at the office of the commissioners, and shall contain 
rm in writing of the objections to the sealing of such letters 
patent. | 
_ Il. Whereas by the Act 16 & 17 Vict. c. 115, the Lord Chancellor 
is empowered to extend the time for the sealing of letters patent for 
an invention, and for the filing of the specification thereon, limited 
to the period of one month after the expiration of the six months 
of provisional protection of such invention, provided the delay in 
sealing such letters patent and in filing such specification has arisen 
from accident, and not from the neglect or wilful default of the 
applicant. 

It is ordered as follows : — 

Every petition addressed to the Lord Chancellor, praying for the 
extension of time for the sealing of letters patent, and for the filing 


of the specification thereon under the provisions of the Act of the _ 


16 & 17 Vict. c. 115., and the affidavit accompanying the same shall 
be left at the office of the Commissioners of Patents. And in eve 
case where the delay in sealing such letters patent and in filing suc 
specification is alleged to have been caused by adjourned hearings 
of objections to the grant of such letters patent before the law officer 
to whom such objections may have been referred, the petitioner, 
before leaving his petition as aforesaid, shall obtain the certificate 
of such law officer to the effect that the allegations in respect of such 
adjourned hearings and causes of delay are, in the opinion of such 
law officer, correct, and that the delay arising from such adjourned 
hearings has not been occasioned by the neglect or default of the 
petitioner; and such certificate shall be written at the foot of or 
shall be annexed to such petition. 
(Signed) SELBORNE, C. 
Dated the 8th day of November, 1882. | 


Law Orricers’ ORDER. 

Ordered by Sir Henry James, Her Majesty’s Attorney-General, 
and Sir Farrer Herschell, Her Majesty’s Solicitor-General : 
_ I, In every application for letters patent, the applicant must insert 
in the petition and in the declaration his full name and his address or 
his principal address, if he have more than one residence or place of 
business ; but only one address must be given. 
_ Il. In every application for letters patent for an invention which 
is not the discovery of the applicant, the petition and the declaration 
must state the source of the invention in the following form, or to the 
following effect :— 

(a.) That it is a communication from [4.B.], a person resident at 
[here state address}. 

(4.) That it is the result partly of a communication made to me by 
|-4.B.], a person resident at [here state address] and partly of invention 


and discovery made by me. 
(Signed) HENRY JAMES, A.G. 
FARRER HERSCHELL, $.G. 
Dated the 8th day of November, 1882. 


LIST OF STAMP DUTIES AND FEES PAYABLE ON AND 
IN CONNECTION WITH LETTERS PATENT. 


On APPLICATION WITH PROVISIONAL SPECIFICATION. 


Stamp on petition for letters patent... m 
To be paid on giving notice to p eae an. a 
To be paid on applying for warrant and patent 10 0 0 
Stamp on final specification ... si se 5 0 0 
Total cost of patent for three years 25 0 0 
PLICATION WITH CoMPLETE SPECIFICATION 
Stamp on pétition for letters patent > 0 0 
Stamp on camplete specification ese eve 
To be paid gn giving notice to proc ses a oe lee 
To be paid fn applying for warrant and patent 
otal cost of patent for three years 25 0 0 
SUBSEQUENT Payments TO CONTINUE THE PATENT IN Force. 
Stamp $n patent before expiration of 3rd year … a a © 9 
Ditto ditto 7th year ... … 100 0 Q 
Total cost of patent for fourteen years … 175 0 0 
On Opposrtion To GRANT OF LETTERS PATENT. 
To be paid\by person opposing grant, on giving notice of 
To be paid by petitioner, also by person opposing grant, 
on the hearing of the case of opposition, each i 11 
On Opposition TO THE SEALING or Lerrers PATENT. 
To be paid by person opposing the sealing, on giving 


Ox Disctamers, MEMORANDA OF ALTERATIONS, AND OPPOSITIONS 
THERETO. 


Stamp on petition for leave to file a disclaimer or a memo- 
Stamp on caveat against a disclaimer or a memorandum 


ot 


0 

To be paid by petitioner for the hearing previous to the ; 
fiat of the law officer ‘ne see 
To be paid by person opposing allowance, on the hearing 
of the case of opposition... 
To be paid by petitioner for fiat of law officer allowing a 
disclaimer or a memorandum of alteration... see 


OTHER PAYMENTS. 


On registering assignment, licence, &c. 

For duplicate of letters patent es 

For every search and inspection 

For office copies, every 90 words ee aa 

For certifying every printed copy of a specification 

(Signed) SELBORNE, C. 

G. JESSEL, M.R. 
HENRY JAMES, A.G. 
FARRER HERSCHELL, $.G. 


Dated the 8th day of November, 1882. 
Office of the Commissioners of Patents, 
25, Southampton Buildings, Chancery Lane, W.C. 
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ON THE APPLICATION OF ELECTRO- 
MOTIVE POWER TO MARITIME 
PURPOSES. 


By A. RECKENZAUN, C.E. 


THE honourable distinction of bringing the scheme of steam 
navigation to a successful issue is due to Fulton ; he, we are 
told, had long been studying the steam-engine of his time, 
solely with a view to its employment in the propulsion of 
vessels. Learning that a steam-boat was being built in 
Scotland, as an experiment for Lord Dundas, he visited this 
country in the year 1802, and gained some useful information 
in the very diminutive engine-room of this model boat called 
the “Charlotte Dundas.” From England Fulton went to 
France, in the hope of influencing the interest of Napoleon 
in his design, and to obtain that emperor’s support in this 
his great project. Fulton returned to America, however, 
disappointed, for Buonaparte refused any assistance ; so he 
then, nothing daunted, executed the drawing which he sent 
to Boulton & Watt for them to construct the machinery there- 
from, since it was desirable this should be carried out in the 
best manner then known. In the-year 1807 Fulton launched 
his first steam-vessel on the River Hudson, and which for a 
long time ran regularly between New York and Albany, 
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steaming at a speed of four miles an hour; subsequently 
increased to six miles per hour. 

Fulton’s success in America soon called the attention of 
the Scotch engineers to the marine engine, but it remained 
for another than Symington, the designer and constructor 
of the “Charlotte Dundas,” to develop this grandest of all 
grand industrics in Great Britain. 

I have referred thus briefly to these well-known facts in 
the early history of the development of the marine-engine, 
and of those eonnected with it, because it is well at all times 
to bear in mind how ardently must those first pioneers have 
worked, how steadfastly they pursned their object in spite 
of so many and such enormous difficulties, disappointments, 
and opposition. ‘They laboured under the disadvantages of 
an imperfect knowledge of physical science ; they had no 
approved theories upon which to found their practice ; no 
books to assist them in collecting, comparing, and arranging 
facts ; no societies where they could discuss their views ; 
nor did they possess the simplest instruments or even the 
tools needful to produce the desired results. Nevertheless 
they and their successors ultimately succeeded admirably, 
although we must admit that their representatives of to-day 
are neither idle nor oblivious to the fact that perfection has 
not yet been attained. Fuel is expensive and requires much 
room, which can ill be spared in these high-pressure days, 
amid the keen race between competition and demand ; and 
acting upon the worthy precept to— 

. . . “Count nothing done 

While aught remains to do,”’ 
Man, ever eager to press into his service all and everything 
around him, has been for years past striving to tame the very 
lightning, so to speak, and make it contribute to his thirst 
for gain. Thus of late what has been for years naught but 
the assumption of theorists, the dream of physicists and the 
firm conviction of perhaps one (Faraday) has at last assumed 
a practical shape. We have to-day within the ken of the 
“ oldest inhabitant” the vast change from the rushlight and 
horn-lantern of his childhood to the brilliant, almost blinding 
illumination of the electric light ; and from the postchaises 
and heavy-rolling rumbles, and the slow-paced canal-barge 
of his youth to the electric railway and, may I not add, the 
clectric-launch of to-day. 

This leads me to the subject with which we are more 
immediately concerned at present, viz., this storer and 
conveyer of motive-power and its general adaptability to 
various purposes connected with navigation. 

To the designer and constructer vf the first successful 
clectric-boat comparatively small credit is due : he had at 
his disposal volumes of knowledge ; theories, formulæ, cal- 
culations, facts worked out by his forerunners ready to his 
band ; the most perfect tools to work with; he could get his 
electric-motor ready made. His sole task was in the applica- 
tion and adaptation of known contrivances, and all that he 
required beyond this was a practically useful battery ; this 
was furnished as quickly, as skilfully, and as complete as he 
could desire. 

Upon the subject of the storage of electricity, Prof. 
Silvanus Thompson presented us a year ago with his ad- 

ranced views; dwelling, with a charming command of 
language and knowledge, upon the great advances recently 
made in science and their ultimate importance to industry 
in general; and, whilst developing his subject from the 
general laws of voltaic electricity to their particular adapta- 
tions, he encouraged the world to further research with the 
promise of ultimately attaining still grander results. More 
recently this savant gave us, through the Press, a short 
account of the labours of Jacobi and Trouve. 

Jacobi, Professor Thompson tells us, constructed an 
clectric-boat at St. Petersburg, in the year 1838, on which 
an electro-magnetic engine was worked by a Danicll’s 
battery, composed of 320 couples of zine and copper, each 
56 square inches in area, but the speed attained was not 
more than 1} miles per hour. In the following year Jacobi 
made an improvement, however, by substituting 68 Grove 
cells—the area of the platinum plates being the same as 
that of his zines in the Daniell battery. The boat was 28 
feet long by 75 fect beam and less than 8 feet in depth ; it 
held 14 persons and reached a speed of 2} English miles per 
hour on the river Neva. ~ 

The ELECTRICAL REVIEW, in an article on electrical 
navigation, records an attempt made upon the lake in the 
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Bois de Boulogne in 1859 to navigate a boat by electricity, 
but it does not inform us of the name of its originator. 

These attempts at utilising primary batteries for motive- 
power proved, natwrally—as present experience has taught 
us — failures. Professor Carey Foster demonstrated the 
fallacy of consuming zinc instead of coals, six years ago, in 
a very interesting discourse at South Kensington. Professor 
Foster said that there seemed to be no reason to believe that 
electricity could ever be economically used as a motive- 
power ; the cost of fuel for smelting an amount of zinc suf- 
ficient to do a certain amount of work would be much more 
profitably spent in doing work directly in a steam-engine. 
This is quite true so far ; but we must wonder why this 
learned man, who, perhaps better than any others, must 
have known of the existence of the Planté secondary 
battery, did not in any way refer to its usefulness. The 
Planté cell has been known for many years, but compara- 
tively little importance has been assigned to this grand 
discovery ; indeéd, we began but very recently to realise 
that it must be counted as one of the grandest, one of the 
most useful of this century. 

M. Trouvé, of Paris, was one of the first to utilise the 
Planté accumulator for motive-power purposes, and he was 
the first who propelled a boat by means of these cells and an 
electro-motor of his own construction. This experiment he 
successfully carried out on the River Seine. 

The Faure battery is a modification of the Planté, and so 
are a large number of others (including the Sellon-Volckmar 
accumulator) which have been brought into the world—at 
any rate as far as the Patent Office—during the past twelve 
months. 

The original Faure accumulator differs very little in 
appearance from the Planté, but gives slightly different 
results under certain circumstances. The Sellon-Volckmar 
accumulator, although composed of the same materials, seems 
to be superior to its forerunners, both in mechanical effect 
and durability : it is absolutely certain in its action, is com- 
pact, simple, and produces a maximum efficiency as regards 
weight and power. 

Faure places the oxide of lead upon the surface of the 
lead-plates ; the red lead is applied in the form of paint, 
and this paint is kept upon the plates partly by its natural 
adhesion and partly by the mechanical pressure exerted 
by the substance dividing the plates. ‘The uncertainty 
of action with many of these accumulators is caused 
principally by the separation of the lead from its oxide ; 
thus the superior mechanical construction of the Volckmar 
lead-plates is a decided advance in the right direction. 

Mr. Volckmar perforates his Iead-plates and fills the per- 
forations with the oxide, and in such a manner that it is 
entirely prevented from falling out or separating ; in fact 
we can bend these plates considerably without destroying 
their efficiency. This is not only a good quality, it 1s 
absolutely essential to purposes of conveyance from place to 
place under the influence of vibration, such as exists on 
railways, tramcars, and boats. Me 

However, I propose to confine myself to the application 
of electric energy to purposes directly connected with the 
navigation of the sea and rivers. 

In order to render this motive-power of use on board a 
ship it must show superior qualities ; clectrical power, to be 
useful, must be as convenient and as cheap as steam-power ; 
it must be certain in action at all times and under all cir- 
cumstances ; the appliance for conveying electric energy 
must be compact, light, easily managed and manipulated by 
a man of ordinary intelligence, free from danger, and always 
under command. 

Space and weight are probably of first importance in this 
connection ; next, however, comes the cost—prime cost, 
maintenance, the consumption of material, waste, and wear 
and tear. Keeping within the bounds of experience, I can 
show that, for small vessels, such as launches, torpedo-boats, 
&¢., electrical machinery has a decided advantage, space for 
space, over that required for steam-power ; hence in this 
description of craft it will doubtless become a successful rival. 
A steam boiler is always a bulky object when compared with 
the size of a boat ; the steam-engine, although comparatively 
small, is still not so convenient in shape as a dynamo machine 
or electro-motor. The accumulators, though heavier, can be 
as easily stowed away as coals and possess this additional 
advantage over coal that their weight does not diminisk ; 
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thus they are greatly superior as ballast, and maintain a 
constant and invariable draught of water for the propeller to 
work upon. An electro-motor giving out, say, 10 horse- 
power will not weigh more than 10 cwc. and, when fixed to 
the floor horizontally, need not stand higher than 15 inches; 
therefore, if we work the screw-propeller direct from the 
motor, the space occupied by the whole machinery is very 
inconsiderable. The weight of a 10 horse-power electro- 
motor, as I have said, need not exceed 10 ewt., whereas that 
of a 10 horse-power marine-engine with all its accessories, 
but without the boiler, amounts to at least 15 cwt—machine 
for machine ; thus we have a great gain in favour of the 
motor. Horse-power taken by the dynamometer on the 
screw shaft and not the indicated horse-power. 

In a steamboat we have further to consider the weight of 
the steam-producer—the boiler—and that of the fuel ; on 
the other hand for our electric-boat we must calculate that 
of our current-producer—the battery. We naturally assume 
a definite number of hours during which our supply 
of fuel or force may be required to last. Now, on 
a steam-boat, in order that it may run, say, 10 hours, 
with a 10  horse- power engine, we must carry 
about 10cwt. of coals and a boiler which, when 
filled, weighs at least 30cwt.—or together, without the 
engine itself, about two tons ; adding to this the engine, we 
find we have no less a load to carry than some 55 cwt. On 
the other hand, on an electric-boat the batteries in order to 
ke durable will weigh 50 cwt., which makes with the motor, 
say, 60 cwt. in all; but if we have thus nothing to balance 
in favour of electric-power, yet steam-launches seldom run 
continuously for any considerable time without stoppages 
for different purposes, and it is on these stoppages that we 
gain very materially, for, to maintain the steam in constant 
readiness to start, we must keep up a steady fire, and this 
means continuous consumption of fuel with no correspond- 
tng work done ; our accumulators, on the other hand, con- 
sume practically nothing of our electric-force while at rest 
and, what is of greater moment still, no one has to stand by 
to attend to them during that time ; they are perfectly safe 
and even improve by a little rest. They have what 
Professor Ayrton calls a resuscitating power ; they regain 
strength and are thereby so much the better prepared for a 
start when the time comes. Since steam-boilers are 
dangerous they require the constant attendance of an 
engineer ; since fires burn down they as surely demand the 
constant presence of a stoker. 

A dynamo machine is composed of a very few pieces as 
compared with other engines, the fewer the details of a 
machine so much the less in proportion is the risk of a 
breakdown. In the case of a good dynamo there appears 
to be nothing of importance to get out of order. The 
commutator with its brushes seems really the only working 
part which wears or can give occasional trouble, and that 
but seldom, and only to a careless attendant. Fortunately 
we can easily carry a spare armature and plenty of spare 
brushes without the slightest inconvenience ; moreover, all 
such vital parts of an electric engine can be always at hand, 
and be replaced at any moment with hardly any loss of 
time. If the wires are well protected the field-magnets 
cannot possibly get out of order; the armature, when 
securely wound, need never require attention. The only 
parts, then, are the bearings, the commutator, and the 
collecting-brushes, neither of which weighs more than a few 
pounds and can be replaced with ease, and as these working 
parts become improved, as we gain more experience still in 
this new branch of science, we may well look forward to 
obtaining in process of time an almost perfect motive-power. 

The continents of America and Asia possess, in their 
rivers and canals, an immense natural system of internal 
communication ; in fact, their waterways are as important 
as our railways; and it will, I doubt not, be in those 
countries that electric power will play a prominent part in 
inland communication. Those quarters of the globe are, 
by the same means, provided with an immense amount of 
water-power applicable to their needs. It would appear 
that a kindly providence has thereby supplied other means 
and natural forces where coal-fields are rare or absent ; it 
only remains for man, therefore, to utilise them, transmit 
them to the most convenient centres of commerce and 
habitation, thus conferring incalculable advantages upon 
them, What does it matter if we have to transmit the 


water-power some 50 or 100 miles if we have the means 
of doing it at a profit? Is it not better to utilise 40 out 
of every 100 horse-power of energy contained in a waterfall, 
though it may be at a great’ distance from the place of its 
application, than to convey coals several thousands or even 
but hundreds of miles to the steam-engine ? Having, then, 
these grand forces of nature at our disposal, and having 
discovered the means of turning them to good account, it 
is matter for surprise that more determined movement has 
not hitherto been made in this direction. 

I do not know the limit of what might be done with 
electromotive power on inland waters or on the seaboard ; 
but we have abundant evidence that it is very easy to run a 
distance of from 50 to 100 miles at a very considerable speed, 
sufficient for all practical purposes; but even if we were 
confined to very moderate distances there seems no reason 
why we should not erect stations for storage batteries at the 
necessary intervals whatever they may be. 

With proper arrangements the whole set of cells can be 
taken out and replaced in an insignificantly short space of 
time, and the vessel can proceed at once, thus avoiding the 
delay occasioned by the necessity of recharging her own 
accumulators. But in many cases these generators could be 
established at those places where the vessels are compelled in 
any event to stop to load and unload their freight or debark 
their passengers ; and while this is proceeding the cells may 
be charged through cables from the shore. 

Proprietors of launches do not care themselves to under- 
take the necessary duties of watching the gauge-glasses and 
similar appendages to steam machinery ; again—more un- 
pleasant still to the delicate hands and mind of a yachtsman— 
there are the shovel, the dirty coals, the smoke, the heat, 
the smell of oil, matters quite inseparable from any steam- 
boat, even if the company of the dusty stoker be disregarded. 
Then the wages of these necessary helpers amount in the 
aggregate to more than the cost of the fuel ; they must be 
there whether the passengers are on board or nct ; we may, 
therefore, well regard an electric-launch as a great boon, 
since it does not require any special skill in the management 
of its machinery, is free from heat and smell, from dirt and 
the need of constant attention, or the fear of explosion. I 
think it would add greatly to the pleasure of an excursion 
party if the course and the speed of their craft could be 
controlled quite independently of, not only wind and tide, 
but also of the company of an attendant. These advantages 
would, I am inclined to think, far outweigh every other con- 
sideration, even if the electric were as dear or dearer than 
steam-power. 

Thus far I have simply dealt with pleasure-boats, of which 
there are thousands on the rivers, lakes, and bays of this 
and other countries ; but the commercial world will demand 
further investigation : the man of business, the naval autho- 
rities, will require a more exact estimate of cost and main- 
tenance, and not alone the proof of utility and greater 
convenience, ere they pronounce in favour of any novel 
contrivance, however excellent ; and it is for this reason, 
and to meet this wider and more important demand, that I 
now propose to enter upon a more minute examination, and 
to put forward a few calculations respecting the power and 
cost of electricity, as here applied, and its adaptability to 
the purposes before us. 

I take a lead plate 74 inches long, 5} inches broad, and 
less than } inch in thickness ; there are 560 square holes in 
this plate, and when these are filled with minium (lead oxide) 
it weighs less than one pound ! A number of such plates are 
placed in a box, separated from each other by strips of wood, 
felt, or the like, and arranged so that every alternate plate is 
connected outside the box. We thus obtain two sets of con- 
nections, one of which will form the positive, the other the 
negative pole of the battery when charged ; 40 of these plates 
with the separating material, acid, and box together need 
not weigh more than 50 lbs. They will, when charged, 
combine to produce a current of 50 amperes during a space 
of seven hours—or, in other words, 350 ampère hours. If 
discharged with a lower current, say, of 25 amperes they will 
last for at least fourteen hours—since the efficiency of any 
secondary battery depends upon the current and the time. 
All good secondary batteries, formed of lead with lead oxides 
in diluted sulphuric acid, give an electromotive force of 2:2 
volts, thus we can accurately calculate the mechanical effect 
to be obtained from such an accumulator. Current x e.m.f, 
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x 44:25, will give us the number of foot-pounds ; and 
this divided by 33,000 the actual horse-power. Therefore 
we get from the cell under consideration, with 40 plates, a 
force of ‘134 horse-power per minute, or a total of about 56 
horse-power in the seven hours—equal to a mechanical 
effect of 1,848,000 foot-pounds. Each plate—or nearly each 
pound of lead—would thus yield a power of ““°" — 46,800 
foot-pounds—an effect which has, probably, never been at- 
tained by any other accumulator (outside the laboratory). 

Reducing our comparative figures with reference to the 
surfaces, we find that the two acting surfaces measure about 
78 square inches in each plate, and the surfaces of the 40 
plates combined give a total of, say, 3,120 square inches ; 
thus we arrive at the conclusion that each square inch gives 
an energy of about 592 foot-pounds for seven hours and we 
have a current of one ampère for every 62°4 square inches. 
Every well-constructed accumulator gives, as I said, an 
e.m.f. of a littie over two volts, and as this is a fixed 
quantity, whatever the surfaces or the number of plates, we 
can with ease arrange our calculations for any requirements 
and easily determine the number and size of our cells so 
soon as we know the required force. If, for example, we 
had to construct an electric-launch requiring an actual force 
of four horse-power for its propulsion, we should proceed 
first to determine the electrical energy necessary to run our 
motors ; we know that a good dynamo-machine will yield an 
efficiency of 75 per cent. ; in order then to obtain 4 horse- 
power on the propeller-shaft we must have at least 5 horse- 
power of electric energy to drive our motor. We assume a 
convenient current, say, of 40 ampéres—how many cells will 
produce the necessary electromotive force ? 


E x 40 
We have LEP. 


746 x 5 


therefore E — to == 93 volts, 


and, allowing two volts per cell, we require at least 47 cells. 
We know from experience that the Sellon-Volckmar battery 
requires only 62°4 square inches of surface (taking the two 
sides of the plates) for each ampére, so we can readily 
arrive at the most convenient size and shape of each cell. 


(To be continued.) 


ON MAGNETO-ELECTRIC AND 
DYNAMO-ELECTRIC MACHINES. 


By J. ANGELO FAHIE, Inst. C.E., Ireland.* 


Faraday’s Discovery.—In the year 1831 the illustrious Faraday 
made the important discovery that by moving a coil of wire in the 
presence of a magnet a current of electricity was generated in the 
coil, or, vice versa, by moving the magnet and holding the coil 


stationary a like result was obtained, thus a current of electricity. 


was obtained, either by moving a wire in the presence of a stationary 
magnet, or by moving a magnet in the presence of a stationary wire. 
The intensity of the current so obtained depended (1) on the strength 
of the magnetism present, and (2) on the velocity with which the 
coil was moved through the magnetic field. Upon this simple phe- 
nomenon is based the whole of the recent important development in 
electrical science, and to Faraday we owe the credit of having laid 
the foundation of the many useful inventions by means of which 
electric lighting, as well as the transmission of power, and the pro- 
pulsion of tramcars by electricity has been made practicable to-day. 

Now with the knowledge that it was possible to generate electric 
currents in the manner shown by Faraday, it only remained to 
devise some mechanical means whereby the different elements which 
produced the temporary or momentary currents could be combined, 
so as to collect them, and cause them to flow in rapid succession the 
one after the other without interruption. 

Pixii’s Machine.—The first attempt to devise an electrical machine 
was made by Pixii, who, in the year following the discovery of 
F ir b constructed a machine consisting of a permanent magnet, 
which he caused to revolve in front of the iron cores of a pair of 


bobbins forming an electio-magnet. We find this invention was 


considerably improved upon by other workers in the field of science, 
especially by— 
Saxton and Clarke, both of whom succeeded in producing very 
useful electric generators, in which the mechanical arrangement is 
the reverse of that in Pixii’s—i.e., the magnets are fixed and the coils 
of wire movable; and it is on this plan all the subsequent machines 
have been constructed, as affording better results than where the 
coils are stationary and the magnets movable. The little magneto 
machines still sold by opticians are constructed on this principle. 
Following the inventions of Saxton and Clarke are those of the 


* Abstract of paper read before the Inst. C.E. Ireland, and to which we called 
attention in our “Notes” columns, ride ELECTRICAL REVIEW, Dec. 2nd. 


Holmes type, better known as the Alliance machines, which however, 
are now rarely used in this country, and we shall not, therefore, 
dwell upon them, but hasten on to the important invention of Dr. C! 
W. Siemens, who, in the early days of magneto electricity, accom- 
plished a great deal towards reducing to practical form the principle 
of generating electricity by mechanical force. Dr. Siemens’ improve- 
ment in 1857 consisted essentially in a new form of armature, the 
construction of which must be familiar to everybody, as, owing to its 
simplicity and cheapness, it is still used for many purposes, especially 
for electro-plating and laboratory work. It is composed of a cylinder 
of iron in which deep longitudinal grooves are cut, resembling in 
section the letter H. In these grooves is wound lengthwise a simple 
coil of wire, the two ends of which being joined toa split tube of 
copper on the axle, forming the commutator from which the current 
is taken off by brushes or springs rubbing against it. By this longi- 
tudinal armature the advantage was gained of cutting the greatest 
number of lines of force when rotated between the poles of a series 
of adjacent magnets, The modern armature used in the Siemens 
machine is somewhat more difficult and complicated in construction, 
and will be described further on. 

A few years subsequent to the invention of Siemens, Wilde, of 
Manchester, hit upon an important improvement by constructing a 
machine consisting practically of two Siemens’ machines combined— 
a large and a small one ; and in the large one he dispensed with the 
permanent magnets and substituted electro-magnets, which he caused 
to be excited by the current produced by the smaller one. By this 
arrangement considerably more powerful currents were obtained than 
by any of the machines previously constructed. 

Siemens’ and Wheatstone’s Discovery.*—Next in the order of 
remarkable electrical phenomena comes the important discovery made 
simultaneously, but independently, by Dr. Siemens and Sir C. Wheat- 
stone—a discovery which marks the trausition of the magneto-electric 
machine to that type most in practice at present—the dynamo 
machine, called for convenience the dynamo. What Dr. Siemens 
and Sir C. Wheatstone discovered was this:—That a current of 
electricity could be generated in the coils on the armature by the 
feeble residual magnetism in the iron cores of the electro-magnets, 
and that by passing this feeble current round the magnets, their 
magnetism would be strengthened, which in turn would produce a 
stronger current in the armature, and this current would again react 
on the magnets, rendering them more powerful, this action going on 
until the limit of saturation is attained ; for it must be understood 
that this mutual accumulation cannot go on indefinitely, the 
magnetism in the iron cores cannot be intensified beyond a certain 
point, and this point depends on and is controlled by the scientific 
conditions on which the machine is eonstructed. 

Amongst the several machines constructed on the principle dis- 
covered by Siemens and Wheatstone, the most famous are those of 
Gramme, Siemens, Edison, Brush, Biirgin, and Giilcher. They differ 
chiefly in the construction of the armature and the arrangement of 
the electro-magnets. The electromotive force generated in each of 
them is proportional to the number of turns of wire in the rotating 
armature, and, within certain limits, to its speed of revolution. 
Currents of small electromotive force, but of considerable quantity, 
are obtained by making up the armature of only a few turns of stout 
wire, or bars of copper (as in the Edison machine), offering only a 
slight internal resistance. Currents of high electromotive force are 
produced by forming the armature of many coils of very fine wire 
and driving it very fast. 

The term electromotive force may be compared to the pressure of 
water, being the electric condition necessary to overcome the external 
resistance of the circuit, just as a given pressure of water is necessary 
to overcome the resistance offered to its flow—for instance, to move 
the plunger of a hydraulic press; and as a given quantity of water 
under pressure is required to keep the plunger moving, s0 a given 
quantity of electricity under a given electromotive force is required 
to keep the lamp burning or the electro-motor moving, as the case may 
be. The unit of electromotive force is termed a volt, which is approxi- 
mately equal to the force of a Daniell cell; the unit of resistance 1s 
an ohm, which is the resistance a current experiences in passing 
through a copper wire 10 feet long by 10 millimetres in diameter; and 
the unit of current, the ampere, which is one volt passing through one 
ohm in one second of time; or the volt divided by the ohm, and is 
represented by the equation : — 


C=— 


c being current, or ampére; E being electromotive force, or volt ; 
R being resistance, or ohm. 

Siemens’ Modern Machine.—In a suitable frame, powerful, flat 
electro-magnets are fixed, the upper pair having their north poles 
facing one another and united by arched pieces of iron, and the under 
pair having their south poles similarly united. In the space thus 
formed between the upper and lower magnets the armature rotates, 
consisting of a cylinder round which are wound longitudinally a 
number of coils in a peculiar manner and crossing over each other 
at all angles at both ends of the cylinder, each end of each coil being 
connected with segments of copper mounted on the axis and forming 
the commutator. It will be observed that in this machine the two 
poles of the field magnets act simultaneously on each coil, and the 
double action operating on opposite sides of the coil, where the 
current has a contrary direction, the resultant effect is the same. 

Edison’s Machine—The next important development which we 
shall notice in the Siemens type of generators is that of Edison, who 
has succeeded in applying to practice the largest dynamo yet con- 
structed. Its total weight is about 30 tons (including the engine 
which is coupled on direct to the armature shaft), and it is capable 
of 900 ampéres. An idea of its colossal size may be formed by com- 


* Mr, Fahie, like many others, apparently ignores the claims of Mr. 8. A. Varley 
conjointly with those of Wheatstone and Siemens in regard to the discovery 
of the reaction principle.—EDs, ELEC, REV. 
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paring it with the largest Gramme made, which weighs only about 
one ton, and yields a current of only 90 ampères. 

The Edison armature resembles in form that of Siemens, but 
differs essentially in the method of its construction. The iron core 
is built up of a number of sheet-iron discs, or washers, insulated from 
each other and bolted firmly together by bolts passing through them 
in a line parallel to the axis of the core. This method gives the ad- 
vantage of a solid iron core, and prevents the circulation of local 
currents which are usually set up in solid cores, causing a loss of 

wer. Instead of the usual insulated wire the coils are composed 
of heavy copper bars or prisms, longitudinally arranged, and insulated 
from each other and from the iron core underneath, and these bars 
are connected at each end by copper discs of the same diameter as 
those forming the core. This construction affords very favourable 
results, and the resistance of the armature is reduced to a minimum, 
while owing to the annular space between the bars and the core, a 
free circulation of air is maintained, thereby reducing the tendency 
to heat and increasing the capacity of the machine. Edison uses long 
cylindrical masses of metal for his field magnets, wound with only a 
few convolutions of wire; and by this arrangement he claims to 
secure a more powerful magnetic-field than by using the same weight 
of metal of shorter length. 

The Paccinotti Type.—In the year 1860, Dr. Paccinotti suggested 
the use of an iron ring wound round with insulated wire, which he 
caused to rotate between the poles of permanent steel magnets. The 
object of Paccinotti was, however, rather to produce an electro- 
motor-engine, than a machine for generating electric currents ; and 
the advantages of the ring armature remained therefore unrecognised 
until it found its first practical application in the invention of M. 
Gramme, of Paris, as introduced and described before the French 
Academy of Sciences in 1871. . 

The Gramme Machine is generally considered the simplest form of 
apparatus for generating electricity by mechanical means. At any 
rate its action is easily understood. Around the soft-iron ring, 
which forms the core of its armature, a series of independent 
bobbins, or coils, are wound, the ends of which are connected to 
copper plates in such a way as to constitute an endless coil wound in 
one direction around the ring. The plates are insulated from each 
other, and so arranged as to form a commutator. This ring is caused 
to rotate between two powerful electro-magnets, each provided with 
polar extensions overlapping about two-thirds of the outer periphery 
of the ring. The magnets are excited by the currents generated in 
the coils, and the currents flowing from the machine are caught up 
by brushes or combs which press on the commutator. 

The Gramme machine is very popular, and is extensively used 
both in England and on the Continent. 

The Brush Machine.—Closely resembling the Gramme in its general 
outline appearance, but differing materially in construction and 
action, is that known as the Brush dynamo, which has recently come 
into extensive use in the United States and England. For currents 
of high electromotive force the Brush machine is considered a good 
one. Its armature, though consisting of a ring like that of Gramme’s, 
is, however, differently ‘‘ built up.” At intervals around the ‘ring 
a number of transverse grooves are formed, in which are wound the 
coils or bobbins, all in the same direction; and instead of forming 
a continuous circuit, as in the Gramme, each diametrically opposite 
pair of coils are joined to each other by one end of each coil, while 
the other ends of the pair (i.e., the ends conveying the current) are 
connected to the commutator in such a manner that a portion of the 


current flows to the external circuit through one pair of brushes, : 


while another portion of the current is conveyed round the electro- 
magnets by another pair of brushes. One coil of each pair, in fact, 
feeds the external circuit, while the opposite coil simultaneously 
magnetises the field-magnets of the machine itself, thereby strength- 
ening the magnetic-field. 

The Bürgin Machine, which is considered a useful and practical 
form of electric generator, is the invention of M. Biirgin, of 
Switzerland. Its peculiarity lies in the construction of its armature, 
which, instead of being a single ring as in the Gramme, is made up 
of several hexagonal frames mounted parallel to each other on the 
same spindle, and around each of these frames are wound a series 
of bcbbins or coils as in the Gramme ring. By increasing the 
number of these frames and lengthening the electro-magnets a 
higher electromotive force can be readily obtained. This armature 
is considered very simple in construction, easy of repair, and the 
coils are easily wound, but the manner of joining them up is some- 
what complicated and difficult to explain. The free access of air to 
the exposed surfaces of the frames prevents the coils being unduly 
heated by the current. This, at first sight, appears to be an advan- 
tage possessed both by the Brush and Biirgin machines over the 
ordinary Gramme, the armature of the latter being so closely and 
so thickly wound that it is apt to heat with the current when being 
driven at a high speed. This advantage is, however, questionable 
when it is remembered that since the ring in the one case is only 
partially surrounded with coils, in the other case it is completely 
enveloped. So that for rings of the same size, and driven at the 
same speed, the Gramme certainly gives out the greatest stream of 
electricity. The electro-magnets in the Biirgin machine are traversed 
in their entirety by the induced currents similar to the Siemens and 
Gramme machines. 

The Gülcher Machine.—The last machine of the purely ring type 
worthy of note here is that known as the Giilcher, which is a modi- 
fication of Brush’s invention, its armature being somewhat similar 
in principle and form, with the difference that it is provided with 
fifty-two sections of wire, and rotates between eight field-magnets— 
four on each side. It is also provided with a new feature consisting 
of troughs or shoes, forming three sides of a square fixed round the 
ring, so that not only the sides of the revolving bobbins are under 
magnetic influence but also their periphery. 

De Méritens’ Machine is partly descended from the Gramme and 
Alliance types, and is the only one at present in use which contains 


permanent steel magnets, all the other electric generators of recent 
construction containing the more compact and powerful electro- 
magnets. In construction the De Méritens’ machine consists of a 
Gramme ring armature, mounted on a spindle and rotated within a 
circular frame, on which are placed horizontally a series of powerful 
steel horseshoe magnets on the principle of the earlier form of the 
Alliance machines. It gives alternating currents, and its coils can be 
connected in various ways so as to give tension or quantity currents, 
as may be required. Great efficiency is claimed for this generator, 
the adjustment of parts is simple and effective, and it is greatly liked 
by the British lighthouse authorities. 

The use of dynamo machines in the generation of electricity for 
public illumination has now been sufficiently demonstrated to be both 
practicable and economical, especially in large areas where consider- 
able light is required, such as railway stations, harbours, and public 
institutions, not to mention lighthouses, in which the electric light 
has been used with advantage for a number of years; and again in 
military operations dynamo machines play an important part in 
producing the intense light required for illuminating at night a 
distant point to be observed, or lighting up the work of the assailants 
in sieges. Evidence of their utility in this direction has recently 
been supplied in connection with the military operations during the 
late campaign in Egypt. 

Next to its importance in the production of the electric light, 
probably the most useful purpose to which the dynamo has yet been 
applied is the transmission of power. This property depends on the 
principle known as the reversibility of the dynamo, or, in other words, 
the transformation of electrical energy into mechanical work, which 
is simply the converse of what we have been hitherto considering in 
regard to the means for converting mechanical into electrical energy. 
In the transmission of power by electricity the current is generated 
in one machine, from which it is conveyed to another, which may 
be at any distance, and may be utilised to set machinery of any kind 
in motion. 

The distance over which the electric transmission of power may be 
carried without serious loss of energy is still a matter of controversy, 
not having been yet proved by works of any great magnitude. e 
have it, however, on the authority of Dr. Siemens, as the result of a 
long series of experiments made by this distinguished electrician, that 
the total loss resulting from the double process of conversion (i.e., 
the conversion of mechanical into electrical energy, and secondly the 
conversion of electrical into mechanical work) is about 20 per cent. 
To this loss should be added that caused by the resistance of the 
wires, which depends on their length and sectional area ; so that for 
actual work it is considered safe to assume that the loss sustained 
over a considerable distance does not exceed 50 per cent., which will 
not appear very great when compared with the loss sustained in 
transmitting power by compressed air, water, or other means. 

Already tramcars have been caused to run;@ver considerable 
distances in Berlin and Paris, by electricity transmitted from a 
stationary generator to one fixed on and coupled up with the axle of 
the moving vehicle. And in our own country we shall soon, let us 
hope, have the pleasure of seeing the first really practical attempt 
of applying successfully and economically the principle involved in 
the electric transmission of power to a distance. In the electric rail- 
way now in course of construction from Portrush to the Giant’s 
Causeway, it is proposed to mount an electro-motor on each car, which 
will be connected with a stationary dynamo by means of a conductor 
laid along the rails, the rails themselves forming the return circuit. 

It will be a matter of congratulation to the enterprise and scientific 
genius of Irishmen should this attempt prove successful, it being the 
first work on a large scale of the kind yet attempted in the United 
Kingdom. 

In conclusion, the author trusted that he has succeeded in imparting: 
some idea of the fundamental principles and construction, as well as 
of the useful applications of magneto-electric and dynamo-electrie 
machines, through the agency of which, it is not too much to hope 
that we may live to see the vast power stored up in great waterfalls, 
in the perpetual flow of our rivers, in the rise and fall of our tides, 
and in the onward rush of mountain streams, utilised and rendered 
serviceable to the wants and conveniences of man. 


ON THE TRANSFORMATION OF STA- 
TIC ELECTRICITY INTO VOLTAIC 
CURRENTS. 


A vVOoLTaic current thrown into any given conductor deter- 
mines by induction a counter-current into a closed circuit 
which is adjacent and parallel. If we remove the inducing 
current we obtain in the same circuit a current opposite in 
direction to the first. If the resistance of the induced 
current is great enough, the two currents thus produced 
take the character of tension electricity and may reproduce 
the effects of ordinary electric machines. ‘This is the 
theory of the Ruhmkorff coil. 

It was therefore natural to ask if the system is not 
reversible ; and if, in other words, on passing the discharge 
of an ordinary electric machine into the fine wire of a coil 
we might not obtain in the thick wire an induced current 
of a very feeble tension and analogous to voltaic currents. 
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It was only in 1875 that Bichet made his first experi- 
ments. With a Holtz machine and a Rubmkorff coil he 
was able to decompose water and to deflect permanently the 
needles of a galvanometer. He stopped here, and whether 
he did not seize the full importance of his discovery, or that 
other more pressing researches drew off his attention he did 
not occupy himself with them further. Professor Goir also 
sought to transform static electricity into a voltaic current. 
The announcement of the discovery of the French savant 
caused him to suspend his labours, but he resumed them 
when he saw that Bichet had laid the question aside. 

For the success of the experiment the electrical discharges 
must be rather strong. Without this condition (which is 
easily realised by the aid of condensers) the effects of the 
induced current will be too feeble to be easily ohserved. 
Another condition is that the interval between the inducing 
sparks must not be too great, so that the current may not 
lose the quasi-continuity which approximates it to voltaic 
currents. 

This current, further, has a character by which it can be 
readily distinguished. Instead of being truly single and 
continuous, it is double and discontinuous. When the spark 
passes into the thick wire it determines an induced current 
in one direction, and, immediately after the passage of the 
spark, another current in the inverse direction, but the 
rapidity of the electric discharge is such that practically 
these two currents only form one. Another cause of dis- 
continuity is the discontinuity ofthe inducing sparks. 
With the exception of these two characters the current 
behaves in all respects like the currents produced by batteries 
with liquids. 

Its tension is at first very feeble, since it does not give a 
spark, even on the slightest interruption of the circuit. If 
the current is put into the acidulated water of a voltameter 
we obtain decomposition, and, under each receiver, we find 
acertain quantity of gas. As the current is continually 
inverted the gas is a mixture of oxygen and hydrogen, the 
proportions of which vary in each experiment. Perhaps, by 
suitably regulating the resistance in the induced circuit, 
we might find the means of eliminating one of the two 
simultaneous currents, and of thus separating one or other 
of the gases. If a galvanometer is interposed in the 
circuit, the needle is not sensibly deflected so long as the 
circuit does not present a special resistance ; but, if we 
interpolate an interrupter (e.g., Froment’s vibrating reed), 
the needle is suddenly deflected, and this deviation is con- 
siderable enough to give a hope of the possibility of utilising 
the induced current. 

If we cause one of the rheophores to communicate with 
a file and run the other over the teeth of the file we have 
a train of reddish yellow light like that which we obtain 
on repeating the experiment with the wet battery. This 
phenomenon is not that of the spark. It is due to particles 
of iron and carbon which are detached from the file under 
the action of the current, become fused or volatilised, and 
establish thus a kind of bridge between the teeth of the file 
over which the rheophore is passed. 

The two rheophores terminating in very fine carbon points 
prepared for the voltaic are are brought in contact. On 
separating them carefully we see at once a jet of electric 
light analogous to that furnished by the Gramme machine 
or the batteries. On repeating the experiment with a con- 
ducting wire and a mercurial bath we obtain a luminous 
are due to the incandescence of the mercurial vapours. This 
arc is less bright, but more durable. 

This induced current on circulating round a cylinder of 
soft iron produces rapid magnetisations in two opposite 
directions which may be shown either by the magnetic 
spectra obtained with iron filings or by the vibrations of a 
very light and mobile plate of iron. 

Lastly, the most curious experiment of all—the induced 
current produced in a Ruhmkorff coil by electric discharges 


may be directed into a second coil like the current of a. 


battery, and determine long sparks with which all the phe- 
nomena of the Ruhmkorff coil may be repeated. 

Thus the result is a transformation of static electricity 
into a dynamic current. If with the small Holtz machine 
which served him as a current-exciter, M. Goir has been 
able to decompose water, to ignite a bad conductor, and to 
produce the voltaic arc we may hope by improving the 
apparatus to obtain powerful electric currents with the 


machines which produce static electricity, and that with a 
much less expenditure of force. Perhaps by multiplying, 
or better insulating, the discharges of atmospheric elec- 
tricity, we may render ourselves masters of this agent, equally 
capricious and menacing, and turn it to domestic purposes.— 
Les Mondes. 


NEW MODE OF EXPRESSING THE 
WORK AND THE ECONOMIC RE- 
TURN OF ELECTRICAL MOTORS. 


M. MarCEL DEPREZ has just presented to the Académie des 
Sciences two very interesting notes upon this subject, which 
we shall sum up, regretting that the author thought proper 
to introduce a new word, the definition of which is some- 
what complicated, and which for this reason will not for 
some time come into general use among industrial and 
practical men, that is to say, among those whom the question 
interests most. The theory is applied te the continuous 
motors of the Paccinotti type. 

In a motor in motion there is equilibrium between the 
motive couple and the resistant couple. Let us suppose 
the resistant couple to be defined by a weight, F, suspended 
from a lever equal to 0™159 (corresponding to a circum- 
ference of one metre of development). This couple will be 
constant whatever the speed of the ring may be. The 
motive couple, which gives equilibrium to this resistant 
couple, corresponds in the machine to an expenditure of 
energy equal to 


81 kilogrammetres per second. 


r — resistance of the machine in ohms. 

I — intensity of the current in ampères. 

This expenditure of energy has the effect of heating the 
wire, it is constant for a constant intensity, and completely 
independent of the state of rest or motion of the ring. 

A fixed expenditure of energy, which depends on the 
intensity of the current, corresponds to a fixed motive 
couple, the resistance of the machine remaining constant. 
Representing the motive couple by the corresponding re- 
sistant couple, F, as we have just defined it, we have— 


=p (F). 


This power, » (F), varies with the arrangement and the 
absolute size of the motor ; it can gencrally be only deter- 
mined by experiment. Expressing by R the total resistance 
of the circuit, the total energy expended in the form of heat 
is equal to— 

RI (2) 
J'81 
We get besides by comparison (1)— 
r p (F) 

Transposing in (2), we have for the total quantity of 

heat— 
R 
(F). 

Adding to (3) the work produced by the motor, we shal! 
obtain the total work expended by the generator. 

Let F, and v, be the motive couple and the angular speed 
of the generator. 

F and v the resistant couple and the angular speed of the 
motor. & 

The absolute work effected by the generator is F, V, per 
second. 

The work produced by the motor is F V per second. 

The total heat given off in the circuit is— 


R 
F). 
P () 
We derive from this the equation — 
Work expended Work produced 
by the Total heat. by the 
generator. motor. 
F, V; P (F) + F Ç 
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And the economic return, K, is expressed thus— 
FV Vv 


From the equation (3) we find— 
F, p (F). 
The work lost only depends for a constant couple on the 
ratio of the resistances, -. The return, K, depends on three 


1st, the speed of the receiver ; it increases with it ; 
2nd, the ratio of the resistances, =| 8rd, the factor, e@), 


factors. 


that is to say, on the relation of the heat developed in the 
receiver to the mechanical couple produced by the current. 
This is the quotient which M. Marcel Deprez calls the prix 
de l'effort statique—the value of the static force. 

Practical results. We derive from the consideration of 
the value of the static force some interesting results from a 
practical point of view of which we shall give a summary. 

The return increases and is nearer to unity for a given 


speed as p (F) approaches more nearly to zero. The con- 


F 

structor should therefore seek, for a given weight of copper 
and iron, to vary the relative dimensions of the inductors 
and of the ring, as well as the mode of coiling the wire in 
— to diminish as much as possible the value of the static 
orce. 

The consideration of the value of the static force shows 
also that a single motor is better than a combination of 
similar motors of the same weight taken collectively. 

In the second note presented to the Académie des Sciences 
on the 27th November, 1882, M. Marcel Deprez made known 
the fundamental experiment which allows of estimating that 
for a constant intensity the motive couple remains constant 
whatever the speed of the ring may be. 

It follows as the last consequence that the difference of the 
electromotive force developed by the two machines remains 
also constant. In fact, let E be the electromotive force of 
the generator, ¢ the electromotive force of the motor, R the 
total resistance, and the constancy of the intensity gives, by 
virtue of Ohm’s law, 

_E—e 


ee == I = constant ; 


R being constant, E — ¢ is necessarily so also. 


LANGDON’S IMPROVED LEADING-IN 
INSULATOR. 


Up to the present time the only form of terminal insulator 
in very general use has beer the Bright’s shackle. This 
arrangement, although mechanically all that can be desired, 
is electrically very defective, the insulation of a complete 
shackle termination at its best being but jth that of an 
ordinary insulator. The general method of leading the 
wire into the office from a terminal is also by no means a 
satisfactory arrangement. Mr. W. Langdon, the well-known 
telegraph engineer of the Midland Railway, has recently 


devised a very effective form of terminal insulator, and also ' 


an improved leading-in cup, which are decided advances on 
anything yet brought out. Figs. 1 and 2 show the new 
form of insulator. It will be seen that great mechanical 
strength is obtained by carrying the metal bolt a con- 
siderable distance up into the porcelain cup, so that the pull 
of the wire, which would in an ordinary insulator have to 
be borne by the porcelain alone, is here practically brought 
to bear on the bolt. By giving a very broad base to the 
flange of the bolt, the tendency of the whole insulator to 
become pulled over by the strain of the wire becomes reduced 
toa minimum. The bolt, it may be remarked, is constructed 
to withstand a strain of from 1,100 to 1,200 lbs. The 
insulator is provided with grooves, either of which may be 
used for the line-wire ; but which will also be found par- 
ticularly useful where copper wire is employed in conjunction 


with iron, the iron wire in such cases being attached at the 
lower, and the copper wire at the upper groove, the connec- 
tion being formed by the ordinary loop. The bolt is of the 
usual dimensions, viz: to serve the ordinary 2} in. by 3 in. 
terminal arm ; it can be fitted to the ordinary shackle straps 


Figs. 1 AND 2?. 


if desired, by slipping a short piece of iron tube over the 
bolt and between the upper and lower straps, so as to keep 
the two straps apart. 

The “ leading-in cup,” shown by figs. 3 and 4, is formed 
by enclosing an insulating tube composed of glass or 
porcelain in a perforated iron hood. The insulator tube 
projects at each end, at that nearest the pole for the purpose 


Fias. 3 AND 4. 


of embedding it in the pole, and at the distant end that it 
may, by means of the perforation in the iron hood, become 
well cleansed by the rain. Ata short distance from the 
mouth of the insulating tube, the space through which the 
gutta-percha arm is passed is contracted so as to centralise 
it, and thus keep it from touching the edge of the tube. A 
felt washer is used between the insulator and the pole. 
These leading-in cups have been employed for terminations, 
on * boxing” fixed to ordinary round creosoted poles, as well 
as on spare poles; in either case they form a very efficient 
and neat termination. 


WRIGHT AND MACKIE’S GLASS BLOWING MACHINE.— 
We shall shortly place before our readers a full and illustrated 
description of this invention, which at present is applied to 
the manufacture of glass bulbs for incandescence lamps. It 
is a most useful adjunct towards the cheapening of these 
lamps, and greatly facilitates the rate of their production. 
Messrs. Wright and Mackie have by means of this machine, 
and their improved methods of forming the vacuum in the 
lamp bulbs, rendered a real service to the cause of electric 
lighting. Their works are being rapidly completed, and in 
a very short time it is expected that the manufacture of in- 
candescence lamps will be carried on in a most rapid and 
extensive way. We believe we are correct in saying that 
Messrs. Wright and Mackie will be prepared to undertake 
the entire construction of any known system of lamps, and 
that they do not intend to limit themselves exclusively to 
any particular form. Doubtless several electric light com- 
panies will gladly avail themselves of the new and cheaper 
process of manufacture devised by these gentlemen. 
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THE DANDEU-CHERTEMPS DYNAMO- 
ELECTRIC MACHINE. 


Ix the EiectricaL Review of June 10th there will be 
found an illustration and short description of this alternating 
current machine. We then expressed a hope that it would 
not be long before we could give fuller particulars respect- 
ing its efficiency. Until the present time we were not in 
a position to publish any details of experiments and tests 
rformed with the machine, but we are now enabled to 
ring before the notice of our readers two reports on the 
Dandeu-Chertemps system, compiled by Mr. Robert Sabine, 
C.E. We may remark that the report dated June of the 
present year deals with the fist machine constructed and 
sent into England, it being constructed solely for use with 
Jablochkoff candles, and differing in many details of manu- 
facture from the later machines which form the substance 
of Mr. Sabine’s subsequent report dated December, 1882. 


Copy or Mr. RoBerT Sanrne’s First Report. 


I have examined the dynamo-electric mfchine of Messieurs Cher- 
temps & ‘Dandeu, with the following results. I found the machine, 
which is designed to sustain ten Jablochkoff lamps, to be very com- 
pact and well made. It is on the alternative current principle, and 
self-magnetising. Its inducing coils are made to rotate, while those 
of the induced circuit are stationary, an arrangement which greatly 
facilitates any necessary supervision or manipulation of the main 
circuit while the machine is in motion. The supporting frame of 
the induced bobbins is constructed entirely of insulating material for 
the purpose of avoiding the development of the so-called Foucault 
currents, and this is unquestionably a means of saving engine-power 
and working the machine more economically than would otherwise 
be the case. 

Photometric measurements were made with 2 up to 8 Jablochkoff 
lamps in circuit, when the machine was driven by a 4 (nominal) 
horse - power steam-engine, of which indicator diagrams were 
simultaneously taken, and it was found that the power expended in 
the machine, short conductors, and lamps increased as follows:— 


Engine-power expended | 
on machine, | 


Lamps on circuit. leads, and lamps. 


Specd of machine. 


2 1:28 horse-power ) | 

4 | 2°27 9 _ 1,150 revolutions per 
6 | 3°60 me | minute. 

8 4°25 


| 


The average illuminating power of the lamps was 323 standard 
candles (actual) during these measurements. 

Similar measurements with ten Jablochkoff lamps and upwards 
in the circuit were made with the aid of a 20 (nominal) horsc-power 
steam-engine, which enabled a greater velocity of rotation to be 
steadily maintained. 

When ten lamps were in circuit, the machine being driven at 1,226 
revolutions per minute, the engine-power expended in machine, 
leads, and lamps was 5°65 horse-power, the average illuminating 
power per lamp being 430 standard candles (actual) or an effective 
equivalent of 762 standard candles (actual) per horse-power ex- 
pended, which is as high as can be expected for a small machine. 

The light given by the lamps was remarkably steady, and the 
carbon rods were consumed very uniformly. 

At the desire of the inventors as many as 16 Jablochkoff lamps 
were at one time introduced into the circuit and burnt steadily ; while 
14 lamps were burning the average illuminating power was found 
to be 388 standard candles per lamp. The machine after being at 
work for two hours did not show any signs of heating, so long as 
the number of lamps did not exceed 10. But when 16 lamps were 
sustained the stationary induced magnets became after awhile heated, 
the rest of the machine and the moving bobbins remaining cold. I 
conclude from this that not more than 12 Jablochkoff lamps, each 
giving a light of about 400 standard candles (actual) could be safely 
worked continuously by this little machine. . 

The commutator which directs the currents from one of the 
stationary electro-magnets into the magnetising circuit, works 
against the brushes perfectly free from sparks. 

In the foregoing tests the coils of the machine and the lamps in 
circuit were connected up in series. 

The terminals of the machine are, however, arranged so that the 
current of each induced bobbin may, if required, be connected so as 
to actuate a separate and independent lamp circuit. 

very ingenious arrangement is employed for short-circuiting 
each of the induced bobbins by the armature of a small electro- 
magnet which falls upon the terminal blocks in the event of a rupture 
of the outer lamp circuit. 

In point of cost I should say that this machine would certainly be 
the cheapest I have seen capable of keeping an equal number of 
lamps in action. 


Yours faithfully, 


(Signed) ROBERT SABINE. 


7, GREAT Wixcuester Street BuiLnines, 
Loxpox, 


5th December, 1882. 


CHERTEMPS’ DYNAMO MACHINES. 


Dear Sir,—I have, at your request, tested two of the Chertemps 
machines which you have at Charles Street, Hatton Garden. 

In reply to the questions asked in your letter to me of the 24th 
November, I beg to say that :— 

1. I find the smallest machine (alternating current) keeps 
twenty Edison A 16-candle lamps incandescent at an expenditure of 
about 2 horse-power as indicated by M. Morin’s dynamometer which 
is placed between the steam-engine and the machine. 

e maximum number of lamps which I saw in circuit at one time 
was twenty-five, which number was then reduced by five at a 
time. The horse-power indicated by the dynamometer fell each 
time proportionally to the number of lamps removed from the 
circuit. 

2. The medium-sized machine, when giving alternate currents with 
its induced bobbins parallel, was put in circuit with 52 Edison A 
lamps, which were kept incandescent at an average of 17°5 candles 
with an expenditure of 6-2 horse-power indicated by the dynamometer. 
The machine was afterwards connected up so as to give continuous 
current, the same number of lamps being kept incandescent at an 
average of 15°1 candles per lamp, while the indicated horse-power 
was 5°1, showing that in so far as lighting power goes circuits with 
alternate and continuous currents generated by the same machine 
give much the same result. In each instance over 80 per cent. 
of the power given to the dynamo machine was accounted for 
— y, and over 65 per cent. was accounted for in the lamps 
alone. 

3. The same machine, with its induced bobbins in series and giving 
alternate currents, was then connected with and kept in action ten 
Jablochkoff lamps, ulso in series, at a total expenditure of 4°9 horse- 
power indicated by the dynamometer as being given to the dynamo 
machine. The number of lamps was changed by two at a time and, 
the difference of the power given to the machine being observed at 
the dynamometer, it was scen that the power employed was 
always proportional to the number of lamps in circuit, the 
machine regulating this automatically. When maintaining 
the Jablochkoff lamps about 80 per cent. of the power given 
to the dynamo was accounted for electrically, and with over 
four lamps in circuit about 65 per cent. was accounted for in the 
lamps alone. 

I consider that, having regard to their size and weight, the efficiency 
of these dynamo machines both for arc and incandescent lamps is very 
satisfactory. 

I enclose the details of the tests made with the larger of the two 
machines. 

Yours faithfully, 
ROBERT SABINE. 
R. ArrLEGARTH, Ese., 
‘Mansion House Chambers, E.C. 


(MEDIUM-SIZED) MACHINE TESTED witH 52 EDISON 
A Lamps (FRENCH-MADE) CONNECTED PARALLEL WITH SHORT 
Leaps. 


Alternate Continuous 


| Current. Current. 
Mary Circuit (external) : — | 
Current per lamp 0'68a  0‘66a 
» for 52 lamps,c … ose | -01'e 
Potential difference, ¢ sé | 83v 
Horse-power accounted | 3-48 
in 52 lamps... 746 | 
Marx Circuit (internal) :— | 
Resistance of 5 bobbins parallel, » 0-30 | 
in internal wire } Fatal 0°50 | 0-3: 
MaAGXETISING CIRCUIT : — | 
Current in magnetising circuit, €, bax G5ba | Goa 
Resistance in magnetising circuit, —... 10 
Horse-power accounted for 7, ,. 
in this amount 0°42 0-42 
Speed of dynamo, rev. per min. ... saa | 1,180 ! 1,174 
Pull on dynamometer, ... | 49kilog. | 45 kilog. 
Speed of dynamometer, rev. per min., s ... | 662 | 648 
Indicated horse-power 10-4 s (4—20) | 
— W eee eee eee eee ove | 6°2 5*1 
Horse-power accounted for electrically, | 
Proportion of horse-power } XU 0-80 0:84 
electrically accounted for W 
Proportion of horse-power accounted } w 0-63 0-68 
for in lamps alone | 
Horizontal (front) candle-power of one | eae | 
lamp (average) ATG | 15°1 


| 
E.C. 
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Cuertemps’ (Meprum-sizEp) Dynamo MaAcuiINE TESTED WITH 
JABLOCHKOFF CANDLES CONNECTED IN SERIES. 


Number of lamps in circuit, # ...| 10 | 8 6 | 4 2 
I. Marx Crncuir. 
Current in ampéres, c | 53 | 50 | 50 
Internal resistance in ohms, > .| 73 7°3 7°3 13 | 7°3 
Horse-power accounted ? __ | 9-30 | 0-30 | 0-27 | 0-24 | 0-24 
for internally 4 746 
External potential-difference of 
lamps, volts, E ... von … | 430 | 344 | 258 | 168 88 
Horse-power accounted) Ee __ 3-16 | 9-584 1-93 | 1:15 | 0-60 
for in lamps § 746 
II. Maewyeristne (Frezp) Courir. | 
Current (ampéres), ¢ le | 54 | 50 | 46 | 4:1 | 3°7 
Resistance of wire (ohms), ri v4 74 | 74 | 74 | 54 
Horse-power accounted ) ¢? 71 _ | 9-29 | 0-25 | 0-21 | 0-17 | 0-14 


for in field circuit 


Speed of dynamo …  …  .… | 1,242 | 1,230 | 1,236 | 1,260 1,218 
Pull on dynamometer in kilog., 4 | 42 36 32 28 | 24 
Speed of dynamometer, revolu- 
tions per minute, s ose see 
Indicated horse-power, 3°21 x 10-4 s 
Horse-power electrically accounted 
for, wxw,x Wz … oe ... | 3°75 | 3°08 | 2-41 
Proportion of horse-power electri- 
cally accounted for 
Proportion of horse-power electri- 


665 | 666 | 678 | 676 | 678 
4°9 3°7 3°0 20 | 12 
1:56 | 0°98 
0°77 | 0°83 | 0°81 | 0:78 | 0°81 


cally accounted for in lamps ...| 0°64 | 0°68 | 0°64 | 0°57 | 0°50 
Horizontal front candle-power of 
one lamp*... 


289 321 | 308 | 279 
| 


On Tuesday evening last we had an opportunity of seeing 
two of these alternating current machines in action at 35, 
Charles Street, Hatton Garden, where they were shown 
under the auspices of Messrs. Applegarth and Wills. The 
small machine was joined up with 20 incandescence lamps 
and Mr. Applegarth disconnected them one by one until only 
a single lamp was left, which, however, did not increase per- 
ceptibly in brilliancy, although the machine was running at 
the same speed all the time. This however is easily under- 
stood in such a construction of machine, the lamps being 
connected in multiple arc. That which is not so easy to 
explain is the proportionate automatic regulation of the 
machine for work to be done when connected up with 
Jablochkoff candles in series. It would be a very interest- 
ing matter to construct a Dandeu-Chertemps machine 
weighing, say, 12 cwt. complete and compare its efficiency 
with that of the recently exhibited “ Ferranti.” The 
machine which kept the 52 Edison lamps in action is very 
small and its weight cannot be much, but we could not 
get any definite information on this point. In regard to 
Mr. Sabine’s tests we can only draw attention to the fact that 
the Morin dynamometer may or may not have given accurate 
results. However, we have no reason to doubt its correct- 
ness and only draw attention to it as a possible item of un- 
certainty. As far as we can judge at present the Dandeu- 
Chertemps system, the principle of which .is of course 
common to many machines, appears to have a promising 
future before it and as far as merit goes should command 
success. 


PERSONAL.—It may interest our readers to know that 
Messrs. H. and E. J. Dale, the well-known electrical instru- 
ment makers, have succeeded to the business so long carried 
on by Mr. I’. J. Cox, of 26, Ludgate Hill. This extensive 
addition to their already considerable premises will enable 
them to keep in stock, ready for immediate use, the largest 
collection of electrical apparatus in London. In addition to 
this they will keep a most complete assortment of photo- 
graphic, optical, chemical, &c., materials and appliances. 
The Messrs. Dale have now three establishments : the one 
above-mentioned, 34 and 4, Little Britain, and 9, Kirby 
Street, E.C. They have established a dynamo-electric 
machine factory at the latter place. Messrs. Dale notify 
that with the resources now at their command they intend 
to keep in the forefront of scientific industry. We wish 
them every success. 


* The carbons used in these measurements were apparently of 
inferior quality. | 
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CORRESPONDENCE. 


THE PATENT ELECTRIC GAS IGNITING 
COMPANY. 


To the Editors of THE ELECTRICAL REVIEW. 


Dear Sirs,—While acknowledging the public spirit and 
the laudable motive which has led you to the criticisms in 
your issue of the 9th inst. upon the prospectus of the “ Patent 
Electric Gas Igniting Company, Limited,” I cannot help 
thinking that these are based solely upon your perusal of the 
prospectus, and not upon an examination of the different 
apparatus and patents acquired by the company. You will 
agree with me that on the value of these alone will depend 
the correctness of the anticipations set forth in the prospectus, 
and whether the statements contained therein are exaggerated 
or not. 

From intimate knowledge of the construction of the 
electric gas lighter and experience of its appreciation by the 
public hitherto, I can substantiate the truthfulness of the 
advantages enumerated, and can see no reason to doubt the 
— soundness of the predicted success so confidently 
stated, 

You yourself acknowledge that many others have tried to 
produce contrivances for gas lighting by electricity, which 
goes to prove the existence of a public want in that 
direction, and your principal strictures appear to arise from 
the hitherto lack of success of such attempts. Now I can 
affirm that Clarke’s patent gas lighter is in every way, 
scientifically and commercially, a success, and fulfils com- 
pletely all requirements, and as a proof of this, I may say 
over 10,000 have, within a very short time, been sold in the 
Manchester district alone, and that the demand exceeds the 
supply by as many thousands more. As the lighter is 
already being extensively sold, your readers have an oppor- 
tunity of examining its construction for themselves, there- 
fore I need not enter into detail, but referring to your 
statement, which I fully endorse, regarding the form of the 
battery and coil, I am not aware of any possible combination 
of existing batteries and coils that could be used for the same 
purpose. However, the company is not dependent on the 
manufacture of these lighters alone, but the battery itself 
and the particular construction of the coil are applicable and 
useful for so many different electrical purposes that I con- 
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fidently anticipate unprecedented results for the company 
from the manufacture and sale of these two items solely. 

On the value of the battery as such the company have the 
most flattering testimony from such eminent electrical 
authorities as Sir W. Thomson, Messrs. Preece, De La Rue, 
&c., it being small, constant, hermetically sealed, portable, 
and producing no internal action when not in circuit, there- 
fore well adapted for telephones, bells, medical and testing 
work, &c., and facilitating the more general adoption of 
electrical appliances by the public. 

The coil, from its exactness and cheapness, will recom- 
mend itself to the notice of electrical instrument makers. 

As to the chances of profits arising to the company from 
the sale of concessions and foreign patents, if what I have 
stated above is true, the business in England must, with good 
management, succeed, and then it cannot be difficult to 
dispose of these to the advantage of the original share- 
holders. While, for the company itself, I can say from 
personal acquaintance that with such a directorate and 
manager, whom I have found to be thorough men of busi- 
ness and gentlemen far tvo scrupulous to insert in a pro- 
spectus anything not entirely in accord with their conviction, 
good management is assured. 

So convinced am I of this that I have identified myself 
with them both as a shareholder and as the chief contractor 
for the general sale of their manufactures, and I shall always 
be happy to give all information regarding these to any one 
interested. 

Feeling sure that you would not willingly impede, but 
rather are eager to promote, the general adoption of electri- 
city to all useful purposes, I trust you will not consider this 
letter too great an encroachment upon your valuable space. 

Thanking you, I am, dear Sirs, 
Yours truly, 


G. BINSWANGER. 
29, Aldermanbury, E.C., December 11th, 1882. 


[In reply to our correspondent’s arguments in favour of 
the above company, we may say that we have examined one 
of Clarke’s patent gas igniters, and we tuink that as far as 
its purpose goes it is quite a success—indeed, we have never 
seen anything so good before. We have yet to learn that 
the conviction of a directorate necessarily means the success 
of a company’s operations; in fact, we have too many 
proofs to the contrary. We should be pleased to feel that 
the sanguine anticipations of Mr, Binswanger would be 
carried out, but we do not think it incumbent upon us to 
withdraw any of the remarks contained in our article or to 
comment further on the matter.—Eps. E.rc. Rev. ] 


THE B. T. K. SYSTEM OF ELECTRIC LIGHTING. 
To the Editors of Tuk ELECTRICAL REVIEW. 


Sirs,—I should be obliged if you or one of your many 
correspondents would assist me by explaining the following 
difficulty which occurs to me respecting the B. T. K. system 
of incandescent electric lighting :—We know that incan- 
descent lighting requires a current of low tension and great 
quantity. Then how is it that in the above system a Brush 
arc machine, producing a current of high tension and low 
quantity, is used to charge a reservoir composed of secondary 
batteries connected in series? Does the current undergo a 
change of nature in course of accumulation, and the charge 
emitted possess the properties of an incandescent current ? 
It appears to me necessary that it should do so in order to 
produce incandescence without breakage. If so, how, and 
by what agency ? 

Yours truly, 
December 7th, 1882. 


[To charge secondary batteries in series we employ a 
dynamo-electric machine of greater electromotive force than 
the combined secondary cells possess when fully charged. 
For instance, if we had to charge 150 cells in series, we 
should make use of a machine having an electromotive force 
of considerably more than 300 volts, as each cell represents 
something over 2 volts when charged fully. Our cor- 
respondent will quite understand that the charging battery 
or machine must be more powerful than the receiver, other- 
wise in a certain time the latter would have an equal electro- 
motive force with the former, and would, therefore, oppose 


any further charge. There is no such term as an “ incan- 
descent current.” The amount of current passing in any 
circuit depends upon the resistance of that circuit and the 
electromotive force of the generator. If “R.A.” connected 
up 20 Swan lamps (of the 41 volt and 18 candle-power 
type) in multiple arc, he would require a machine wound to 
give 41 volts or a trifle more, and a current of 26 ampéres, 
which divides in 20 parts through an external resistance 
(lamps) of 1:57 ohms. On the other hand he might connect 
the 20 lamps up in series, and it would then be necessary to 
wind a machine to give 820 volts, or thereabouts, electro- 
motive force, and a current of 1°3 ampères through an ex- 
ternal resistance (lamps) of 630 ohms. The lighting effect 
would be the same in both cases.—Eps. ELEC. Rev. ] 


— — 


THE BRUSH COMPANIES AND THE LANE-FOX 
LAMP. 


To the Editors of Tun ELEcTRICAL REVIEW. 


Srrs,—I think your article in this day’s Review on 
“The Brush Companies and the Lane-Fox Lamp ” is a very 
fair statement of the case. The position of the shareholders 
in some of those companies I take to be this :— 

We ventured on the faith of plausible prospectuses to 
invest in property we did not understand, and we paid the 
prospectus-makers, who did understand it, large sums for 
certain concessions. So far, good. We made a bad bargain 
and we must be prepared to abide by it ; but in due time 
it turns out that the other side have sold more than they 
are able to convey. Are we not then fairly justified in re- 
considering the transaction and rescinding the entire con- 
tract ? If I contract to purchase two houses for one sum, 
but find the title to one of them is bad, I cannot be com- 
pelled to take the other, though I may claim damages for 
the breach of contract. 

With regard to the tabular statement annexed to your 
article and “compiled from official returns at Somerset 
House,” I would point out that as regards the Yorkshire 
Brush Company it is very misleading. The capital issued 
is not £200,000, as only 61,633 two pound shares have 
been issued, including 25,000 to the vendors “ considered as 
paid.” This was admitted by the chairman at the meeting on 
November 15th, reported in the ELEctricaL Review of the 
18th. Again I find under “calls paid” £122,943 10s., 
but this also includes shares considered as paid, for the 
chairman admitted (vide your report) that after settlement 
with the vendors there was only a capital of £23,000 to go 
on with. | 

It appears to me that “The Companies Acts” require 
further amendment in many particulars. Is it not absurd 
to publish official returns of ‘ capital issued ” as so many 
hundred thousand pounds, simply because that amount has 
been offered to the public ? 

Yours obediently, 
A SHAREHOLDER. 

December 9th, 1882. 


THE ELECTRIC LIGHTING ACT. 
To the Editors of Tut ELECTRICAL REVIEW. 


DEAR Sirs,— The remarks lately made by Mr. 
Chamberlain as to the Board of Trade’s action touching 
Electric Light are certainly in favour of companies 
desirous of showing what they can do, enabling them to 
spend their (in many cases) too easily obtained capital with- 
out parish assistance, in the shape of a contract to light the 
principal thoroughfares of the district. Mostof the new light 
companies will labour under considerable disadvantages, and 
I would strongly advocate their not acting hostile to, but 
running concomitant with the vestry authorities. There is 
no doubt that in the event of several companies applying to 
a parish for “ permission,” those who have to decide cannot 
fail to be (using a word most applicable at this time) 
fogged. Again, to cater for the illumination of an entire 
district may, in many instances, be more than the funds of 
a company can well stand, looking to the fact that they are 
in all probability carrying on good work elsewhere. Now 
would it not be better for the local authorities to closely 
scrutinise the systems, making up their minds to adopt 
for their own lighting, say, one system in the wider and 
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larger streets of the parish ; another mode, where the areas 
are spacious and extensive ; and a third, if practicable, where 
lanes and narrow streets have to be dealt with, in each and 
every case, allowing the company installed to provide 

rivate lighting in the section of the parish where they have 
laid their cables? It might happen that the proprietors of a 
system selected by a vestry for adoption in a part of the 
district might decline to entertain the proposal, in which 
case the authorities would have to select another and the 
company reserve their money for what they might consider 
a better installation. 

Taking a survey of the various systems now before us 
and under what circumstances the best of them would 
be the proper light in the right place, I might be allowed 
to suggest, for large open spaces and lofty railway stations, 
if not too expensive, “Siemens,” not, however, pitching 
the poles as high as in the late City trials ; if the price 
— ‘“ Brockie,” if he will behave better and not hum so 
much. 

For long roads where good lighting is required, appearance 
or uniformity not being a desideratum, perhaps no better 
lamp than “ Weston.” 

For streets where uniformity and neat and trim appear- 
ance are required, “ Jablochkoff”; this also, I may say all 
ects is for every purpose, in or out of doors, the best “ arc ” 
amp. 

For narrow streets and lanes, having the lamps swung 
across the streets, fixed to a bar placed high up, a “ Pilsen ” 
or a “Brush” might be employed. I have thus very 
roughly gone over a few of the best arc lamps, leaving 
entirely out of account incandescent globlets: they are 
really, in street or public lighting, not so good as gas ; only 
in small rooms do they score. For outside illumination, 
which we require to be of a better description than at 
present, the use of an incandescent lamp is not an improve- 
ment. Most of the arc companies above-named, in the 
portions of the parishes or districts allotted to them, would 
be able, no doubt, to introduce the incandescent lamp they 
thought best suited; by some such plan capital would, I think, 
be saved ; no unnecessary laying of wires need take place, 
and the vestries would have an opportunity, if they had more 
than one system installed in their district, of judging 
which did the work best! and which was most reasonable. 
The term of years at first accorded, and it ought not to be 
less than three, having expired, they would be enabled to 
decide which for the future was to be the “parish 
Jamp.” 

Before concluding, a few words touching fogs. 

This, in the future of electric lighting, is a serious ques- 
tion. The ever-handy servant, gas, has only to be turned 
on, and in foggy weather our darkened residences, or places 
of business, become bright and cheery. With electric light 
it is a more difficult matter. Steam-engines and dynamos 
have to be set in motion. True, if accumulators are ever 
perfected, a store of electricity will be to hand, to turn on 
when required. In these, our seemingly ever-increasing 
darkening winter days, there is to be considered what 
system in lighting by the new method is best adapted 
for fog. In most the blue or yellow ray predominates. 
Such in thick fogs are hardly visible; the red ray alone 
permeates the thick and cloudy atmosphere, and perhaps for 
such “Jablochkoff” stands best adapted. Many months ago, 
when fogs hung thick on the banks of the Thames, and 
when other systems were in the streets, hardly more dis- 
cernible than gas, I have, in my rambles, often noticed the 
Jamps on the Embankment clear and distinct at over fifty 
yards. The gas lights could not be seen until at the lamp- 
post one had arrived, while standing at the foot of a Jab- 
lochkoff lamp, one distinctly saw the next, with a “ halo” of 
the one succeeding. Perhaps some of your able scientific 
correspondents will give us their views on this most interest- 
ing subject. 

In the use of electricity as a lighting medium in com- 
paratively clear weather we go on steadily improving. 
Still we have, in this our fog-girt isle, yet to discover by 
what means, or by what chemical introduced into the elec- 
trodes, the proper ray can be developed, so as to show 
through fog, thereby assisting us in lighting when necessary 
our streets, and protecting our noble sailors when in foggy 
weather approaching our iron-bound coasts. 


ELECTRON. 


ELECTRICAL ENGINEERING CLASSES. 
To the Editors of THE Evectricat REVIEW. 

Sirs,—No doubt you are still desirous of further opinions 
of students respecting the results to themselves of the 
lectures in electricity at the City and Guilds of London 
Institute. I regret that my experience should conform so 
closely to that of “I. W. F.” and “ Sea Boots,” and I con- 
sider that the tone of Mr. Cockburn’s answer in yours of the 
2nd inst. confirms “Sea Boots’” complaints as to the 
courtesy (?) of the assistants. 

No doubt in the present crowded state of the laboratory 
it is difficult to find room and patience for all ; nevertheless, 
I think that the insinuation as to the method of relief put 
forward by Mr. Cockburn in the last sentence of his letter 
comes with questionable taste from a paid official in a sub- 
ordinate position, and is deserving of resentment by the 
students, and ought to be rebuked by his superiors. 

Much depends on the attention given by the Professor 
and the Demonstrators in the laboratory, hut it seems to me 
the want of this, and the almost entire absence of organisa- 
tion and system, and not the overcrowding, are the cause of 
the admitted failure of the laboratory experiments, for I 
have noticed the same difficulties when only a small number 
of students happened to be present. 

The lectures themselves I feel a reluctance to criticise 
but my own opinion is that the whole cause suffers for want 
of a well-considered syllabus at the outset, and the lectures 
individually appear deficient in careful preparation, but 
above all I question whether the professor pays sufficient 
attention to the different states of advancement which must 
exist in so large a class. 

This is noticeable when at rare intervals, after filling 
the blackboard with figures and formule, he inquires if all 
have understood him. The hesitancy in replying to this 
inquiry (often not one of the hundred present ventures to 
put a question or seeks an explanation) shows either that all 
thoroughly understand it, or that the majority have failed 
to grasp the gist of the Professor’s remark. I should like to 
take a poll of my fellow students as to which is the correct 
interpretation of their silence. Let us hope that when the 
larger building is ready improvements in organisation may 
be inaugurated which will materially reduce these difficulties 
as well to the Professor and staff as to the students ; other- 
wise I fear that the “ many thousands of pounds” alluded 
to by Mr. Cockburn will fail to yield the full return expected 
by the givers. 

I would, lastly, offer the suggestions that the new building 
should be provided with an efficient reference library of 
standard works and the laboratory amply furnished for the 
use of the students, with models of telegraph and telephone 
instruments, and of the different parts of dynamos and lamps, 
of which now there is a great paucity. 

Yours faithfully, 
ONE WHO WISHES TO LEARN, 


To the Editors of THE ELECTRICAL REVIEW. 

Dear Srrs,—Having read with interest the information 
in your journal concerning electrical engineering classes in 
London, I venture to ask you for any information you could 
give me concerning the School of Telegraphy and Electrical 
Engineering (Prince’s Street, Hanover Square). I write 
specially on behalf of a friend who is thinking of entering as 
a student. According to their advertisements and pros- 
pectus, this school would appear to be all that could be 
desired, but I should be much obliged if among your sub- 
scribers any former student would kindly give his experience, 
especially concerning the questions so aptly put in your 
issue of November 18th. 

I take this opportunity of writing to you to ask if you 
could give me information concerning the method or methods 
of rendering a watch unaffected by magnetic influence ; 
perhaps you could quote some back number of the ELEc- 
TRICAL REVIEW where I should find this. Does it 
consist in the substitution of some non-magnetic metal for 
the steel springs and bearings? I enclose my card, and 

Remain, Sirs, yours truly, 
December 12th, 1882. OLD SUBSCRIBER. 


[Our correspondent’s surmise in his last paragraph is, we 
believe, correct.——Eps. ELEC. REv.] 
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THE TELEPHONE PATENTS. 
To the Editors of Tue ELECTRICAL REVIEW. 


SIRS,—The enclosed correspondence may be of interest 
to the public. 

Messrs. J. T. Gent & Co., on the receipt of the following 
letter from the solicitors of the United Telephone Company, 
were released by me from their contract to make the Lock- 
wood-Bartlett telephones, and at once cancelled their orders 
for materials to make them, because I was unwilling that 
their business should be injured by any action the United 
Telephone Company might take in their attempt to prevent 
the public from having the benefit which must arise from 
competition. The Lockwood-Bartlett telephone will be 
offered to the public by the Molecular Telephone Company 
of New York, and that company, with a fully paid-up capital 
of £200,000, will be ready and able to defend its patent 
rights. Yours truly, 

December 14th, 1882. W. C. BARNEY. 


From WATERHOUSE and WINTERBOTHAM, Solicitors. 
1, New Court, Carey Street, Lincoln’s Inn, W.C. 
29th November, 1882. 


GENTLEMEN,— Your letter of the 24th inst. addressed to the United 
Company has been handed to us to reply to. 

We have not seen the telephone which you term the ‘‘ Lockwood- 
Bartlett,’’ but if it is a magneto instrument operating upon the prin- 
ciple of Bell’s instruments as we are given to understand, it is, in our 
opinion, an infringement of our clients’ patent rights. 

We have never seen a carbon transmitter operating successfull 
without a diaphragm, and we would refer you to the judgment both 
of Lord McLaren in the case of the United Telephone Co. v. McLean, 
and of Mr. Justice Fry in the case of the United Telephone Co. «. 
Harrison, Cox-Walker & Co., as showing what, in the view of the 
court, constitutes a diaphragm. 

We are not, therefore, prepared to admit that this instrument is 
outside the Edison patent, nor, indeed, that it would be so even if it 
had no diaphragm at all. 

Our clients will take such proceedings as they may be advised in 
the event of the continued sale of these instruments. 

We are, gentlemen, yours obediently, 
WATERHOUSE ann WINTERBOTHAM. 
Messrs. J. T. Gent & Co. 
Faraday Works, Leicester. 


7, Bricuton Vizras, Princess STREET, 
Leicester, December 2nd, 1882. 

GENTLEMEN,—Your letter of 29th ult., addressed to Messrs. J. T. 
Gent & Co., has been handed to me. A more extraordinary document 
emanating from gentlemen ‘learned in the law ”’ has never till now 
been my lot to read; you write ‘we have not seen the telephone 
Lockwood-Bartlett,’”’ and from your own imagination or from hear- 
say, you build up a hypothetical case, and then you have the cool 
assurance to use threats against Messrs. J. T. Gent & Co., manufac- 
turers, under contract with the Molecular Telephone Company of 
New York, to make the very excellent Lockwood- Bartlett telephones. 
Your combined legal minds have no doubt suggested to your clients 
the danger they would incur if they should-write such a threat, and 
you, their legal advisers, prepare a shield for your own justification 
by qualifying your threat with that important little word ‘‘if.”’ 

Your opinion that the Lockwood-Bartlett instrument is an infringe- 
ment of Bell’s instrument may be highly valued by your clients, but 
as you admit you have not seen the instrument of Lockwood-Bartk tt, 
I hope you will not think me discourteous when I say your opinion 
has no weight whatever with me, nor do I believe it can have any 
weight with any one. 

In order that you may examine the excellent Lockwood-Bartlett 
telephone, I have requested Messrs. J. T. Gent & Co. to send you one 
of these telephones. 

ese conscientious gentlemen, before they agreed to manufacture 
the L. and B. telephones, took great pains to examine critically the 
construction of this instrument, and to compare it with that of the 
Bell telephone. 

They had before them the opinions of Cromwell F. Varley, F.R.S., 
and of Sir Charles T. Bright; both of these eminent electricians gave 
opinions that it is not an infringement of Bell’s patent; they had also 
the description of Bell’s invention by Sir William Thomson, given 
under oath, in the suit of the United Telephone Company v. Harrison, 
Cox-Walker & Co., to which case you refer Messrs. J. T. Gent & Co., 
which description is in the following wcrds: ‘the most important 
part of the new invention is the fixing of the vibrating iron plate all 
round its edge, that is a most important part, perhaps the most im- 
portant part of all;’’ ‘the disc held at one point of the edge was 
made known before the date of this patent, and the new invention 
included the substitution for the disc held at one point, of a disc held 
all round its edge ; ”” they, however, mainly relied upon the descrip- 
tion of Bell’s invention given by Mr. Justice Fry in his clear judg- 
ment, which is in these words: ‘‘ Bell’s invention, as claimed by him, 
and as I understand it, consists of a horse-shoe magnet, the ends of 
which are brought into the circuit by means of coils of wire, and in 
front of which is a metallic plate capable of inductive action, placed 
at right angles to the length of the magnet, resting, as regards its 
circumference, on the wooden case.”’ 

These gentlemen did not find in the Lockwood-Bartlett a snetallic 
plate capable of induetive action placed at right angles to the length of 


the magnet resting, as regards its circumference, on the wooden case, 
but they did find a free tongue, as used by Reis, and as used by Bell 
in his famous Glasgow receiver, and as described by Bell in his 
Jnited States patent of March 7, 1876, and also in Bell’s English 
patent of December 9, 1876. Irefer to the telephonic apparatus with 
the gold-beater’s skin, which is represented in the drawings of Bell’s 
patent, figure 19. Unfortunately for your clients that description 
was published in England prior to December 9, 1876, and therefore 
it became necessary, in order to save his patent, to disclaim that 
device by a disclaimer filed on the February 13, 1878; and also the 
Glasgow receiver, which was never patented by Bell in England, 
was made public prior to the December 9, 1876. 

The right to use a free tongue in a telephonic instrument in combina- 
tion with an electro-magnet is, therefore, unquestionable. Mr. Justice 
Fry in his judgment used the words, “it appears to me to be plain 
that the armature in Reis’s receiver was not a disc at all, it was not 
a plate at all, and there is nothing in the Reis which can be con- 
sidered to have been an anticipation of the armature of the description 
indicated in Bell’s patents ; ” hence it follows that the Bell patent 
does not cover a tongue armature. 

In reply to your hypothesis that a magneto instrument, operating 
upon the principle of Bell’s instrument, is, in your opinion, an infringe- 
ment of your client’s patent, I must confess that I am ignorant of that 
part of the Patent law which allows a principle to be subject-matter for 
a patent, and I shall be pleased if you will enlighten me on this point. 
It seems to me that it was unnecessary for you to use a hypothetical 
case upon which to make your threats against Messrs. J. T. 
Gent & Co., as you could have obtained a copy of Lockwood-Bartlett’s 
patent from the Patent office, or from the general manager of the 
United Telephone Company, to whom I gave a copy in March, 1881, 
and who was well acquainted with the Lockwood-Bartlett receiver, 
one of which he tested in my presence at the offices of the company 
on the 16th March, 1881, and by his instructions it was tested by his 
employés, on several occasions, at the company’s offices in Chancery 
Lane and Westminster, with excellent results. 

Although I have no interest whatever in the excellent transmitter 
of Messrs. J. T. Gent & Co., you will pardon me, I hope, if I 
submit a few remarks upon that part of your letter wherein you 
write, ‘‘ We have never seen a carbon transmitter operating success- 
fully without adiaphragm.’’ Surely the fact that you have never seen 
such a transmitter is no evidence that no such transmitter is in 
existence. Now, in order to enlighten you on this point, Messrs. 
J. T. Gent & Co. will send you one of their transmitters, wherein 
you will xot find a diaphragm, nor the semblance of one, as is clearly 
proved by the judgment of Lord McLaren and Mr. Justice Fry. 
You will find that this transmitter without a diaphragm is a remark- 
ably good one, and you then perhaps may be convinced that it is out- 
side the Edison patent, although I cannot expect that you will admit 
it, as you write, ‘‘ you are not prepared to admit it cven if it had no 
diaphragm at all.’ Here comes in what you must excuse me for 
terming the ridiculous part of your letter. Ra 

Edison’s single claim left out of his original thirty odd claims is for 
‘‘the combination with a diaphragm, or tympan of electric tension- 
regulators substantially as hereinbefore described.’’ These are the 
essential parts of his invention, the combination of the two parts are 
covered by the patent, but the use of either of them alone certainly is 
outside the patent. 

It is indisputable that the specifications must describe the nature of 
the invention in an intelligible manner, so that a person of ordinary 
acquaintance with the subject-matter could understand it. i 

I now put it to you, could any mechanic skilled in the construction 
of telephones make a Lockwood-Bartlett receiver from the description 
of Bell’s telephone given in the specification of the patent, or could 
a mechanic make a Bell telephone from the description of the Lock- 
wood-Bartlett telephone as given in his patent, No. 2,419, June 10, 
1880? The Molecular Telephone Company of New York, who are 
the owners of the Lockwood and Bartlett patent, will take such pro- 
ceedings as they may be advised to protect their patent rights, as 
well from Jide! as from infringement, and also to protect their manu- 
facturers from intimidation by threats or otherwise. 

1 am yours obediently, 
W. C. BARNEY, 
Agent for the Molecular Telephone Company of New York. 


Messrs. WATERHOUSE & WINTERBOTHAM, Solicitors, 
1, New Court, Carey Street, London. 


PoPULAR LECTURE ON ELECTRIC LIGHTING AND THE 
ELECTRIC TRANSMISSION OF Pow:iR.—Mr. A. Reckenzaun, 
C.E., lectured on Wednesday evening before a crowded house 
in the new and spacious Limehouse Town Hall. After some 
historical remarks the production of electric currents by wire 
coils in magnetic fields was illustrated ; and various forms of 
are and incandescent lamps were shown in operation. The 
main feature of the evening, however, was the Sellon- 
Volckmar accumulator, which gave remarkable poofs of its 
utility. One set of cells, 30 in number, served for the arc 
lamps, all kinds of incandescent lamps, and finally for driving 
several motors ; the collection of small motors in action con- 
sisted of a Griscom, the Howe motors, De Méritens’ electro- 
motors, C, type, and a motor of Mr. Reckenzaun’s own design. 
Mr. Percy Mills assisted in the experiments, and the whole 
proceedings were very successful and highly appreciated by 
an attentive audience. It may be mentioned that the 
lecture was arranged by the Limehouse Scientific Society, a 
small body of energetic men. 
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NOTES. 


NoticE TO READERS.—Subscribers are hereby notified that 
in future the supply of back numbers of the ELECTRICAL 
Review cannot be guaranteed by the publisher; it is 
therefore expedient that those who desire to complete their 
sets should do so at the first convenient opportunity. The 
publisher also desires to give notice that after December 
next all copies dated six or more months previously will be 
supplied only at enhanced prices, that is to say, 4d. numbers 
will be charged 6d., and others at similarly advanced rates. ’ 


ELECTRIC LIGHTING.—A very large number of local 
authorities have applied for licences or provisional orders 
under the Electric Lighting Act, and it has been stated that 
in many cases the application is prompted, not so much by 
the desire of lighting their respective districts themselves, as 
of preventing the electric light companies from doing so ; and 
it will be remembered that one of the leading rules of the 
Board of Trade, under section 5 of the Act (rule 2), is to 
the effect that local authorities are to have the preference in 
cases where “any other authority, company, or person ” may 
compete with them for the grant of a provisional order. 
This preference, however, is restricted to the application, 
and when the application is once granted neither the Act 
nor any rule yet made provide for any particular privileges 
of a local authority in supplying the light, nor any exemption 
from the heavy burdens which may be imposed by the Board 
of Trade under section 6. This section provides that the 
undertakers shall be subject to snch regulations and con- 
ditions as may be inserted in any licence or provisional 
order as to (inter alia) the compulsory supply of electricity, 
the securing a regular and efficient supply, the limitation of 
the price to be charged, and the enforcement of the due 
performance of the duties of the undertakers in relation to 
the supply of electricity by the imposition of penalties or 
otherwise. The corporations appear at last to have become 
alive to the awkward position in which they stand, and the 
deputation which waited on Mr. Chamberlain recently 
was the result. The deputation did not receive much con- 
solation from their interview, and it is obvious that the cor- 
porations will have to consider carefully the course which 
they should take. We cannot find in the rules yet issued 
any provision for withdrawing an application, but we pre- 
sume that this can be done by any applicant at any time ; 
and perhaps, on considering the difficulties with which they 
will have to contend at the expense of their constituents, we 
may hear before long of pressure being put upon some local 
authorities to leave the field to be fought for by competing 
private companies. On the other hand, though the Act 
contains nothing to authorise, it seems to contain nothing 
to prevent, the Board of Trade from granting licences and 
orders with less onerous conditions to the local authorities 
than to the companies ; but whether that hoard, which is 
almost all-powerful under the Act, will be inclined to do so, 
or whether it will consider that “special circumstances,”’ 
within the meaning of rule 2, render the preference of the 
application of the local authority “ inexpedient,” are matters 
on which we forbear to speculate.—Solicitors Journal. 


THE Stonelaw Skating Pond, Rutherglen, was the scene 
of considerable excitement on Saturday evening last, through 
the unexpected lighting of the pond by an arc lamp supplied 
by Mr. Akester, of the Bridgeton Universal Electric Com- 
pany. The experiment was successful and the vivacity of 
the skaters unbounded. 


THE Maxim-Weston Company have completed a large 
installation near Durham. Last week two contracts for in- 
stallations in Scotland and Ireland were secured. The 
number of orders for their Weston arc lamps is such that 
they have had to increase their staff. The demand for the 
Maxim lamp is said to be steadily increasing. 


PRINCIPAL VIRIAMU JONES, Firth College, Sheffield, 
delivered before a large andience in the Kinnaird College, 
Dundee, on Friday se’nnight, an interesting lecture on the 
electric light. The hall was lighted by electricity. 


THE extensive railway carriage works of Messrs. Brown, 
Marshalls and Company (Limited), at Saltley, near Birming- 
ham, extending over an area of 10 acres, are now lighted by 
electricity. The lighting is effected by means of 40 Brush 


are lights of 2,000 candle-power each, driven by one of 
Fowler’s 16 nominal horse-power semi-portable engines, the 
work having been carried out by the Birmingham and 
Warwickshire Brush Electric Light and Motive Power Com- 
pany (Limited). The result is said to be very satisfactory 
both as regards efficiency and economy. 


Mr. N. STEVENSON, Manchester, uses a Small Swan incan- 
descent lamp to illuminate the cavity of the mouth:in his 
dental operations. It is fitted into a vulcanite cup, which 
acts as a prop to keep the jaws apart. 


THE Dunfermline Town Council have agreed to co-operate 
with other burghs throughout Scotland in a joint represen- 
tation to the Board of Trade, or in such action as may be 
deemed advisable in relation to the Electric Lighting Act 
and the applications by private companies for Provisional 
Orders. 


AT a meeting of the Montrose Police Commission on 
Monday, a motion was made that the Commission fix upon 
the Brush Electric Light Company to supply the town with 
the electric light. After an animated discussion, it was 
decided to consider the motion at next monthly meeting, 
and that prior to that day the board should meet in com- 
mittee and consider the matter. 


THE Stirling Police Commissioners have replied to a letter 
from the Brush Electric Light Company asking the same 
terms for supplying. Stirling with electricity as had been 
eranted for the burghs of Aberdeen and Dundee, that they 
are to take no action in regard to the electric light “ at its 
present experimental stage.” 


WE have received from the Edison Electric Light Com- 
pany information to the effect that during the recent ex- 
traordinary fog the company, recognising the necessity for 
distributing the light to their customers without intermission, 
maintained their dynamos in action at Holborn Viaduct for 
a continuous period of 64 hours without stopping. Starting 
at three o’clock on Saturday afternoon, December the 9th, 
the dynamos ran without ceasing during Saturday, Sunday, 
Monday, and Monday night, stopping at eight o'clock on 
Tuesday morning, December the 12th. This had not before 
been done in England, and was not accomplished by the 
other electric light companies in the city. 

The current was supplied from two large dynamos which 
are used alternately, and during this long run the current 
was switched off from one dynamo on to the other, or back 
again five times by means of a peculiar switch which enables 
this to be done without in the least degree interrupting the 
lighting. The incandescent lamps in the shops on Holborn 
Viaduct and in the street were thus maintained during the 
whole of this time. 

The company have, therefore, demonstrated not only their 
ability to supply electric lighting on a large scale as they 
have been doing for the past nine months, during the hours 
of usual darkness, but to maintain constant electrical 
pressure in the mains day and night and to comply com- 
pletely with the condition of continuity of lighting, which 
is requisite in order that the problem of distributing 
electricity for lighting and other purposes may be considered 
solved. 


In Sheffield, the premises of Mr. Arthur Davy, provision 
merchant, are illuminated by 120 incandescence lamps. The 
arrangements have all been carried out by Messrs. Tasker, 
Sons & Co., with great success. 


AN indignation meeting was held in Walworth (London) 
on Tuesday evening, the 5th inst., to protest against the 
determination of the Newington Vestry to undertake the 
supply of electricity. A long and animated discussion took 
place, and it was resolved that a committee be appointed to 
take the necessary steps for opposing the Vestry. 


Ix the Bermondsey Vestry the Clerk reported that the 
Metropolitan (Brush) Electric Light and Power Company 
had given notice of their intention to apply to the Board of 
Trade for a Provisional Order to authorise that company to 
light the district by electricity. 


AT the mecting of the St. Olave’s Board of Works the 
Electric Light Committee reported that the Metropolitan 
(Brush) Electric Light and Power Company had deposited 
plans for a Provisional Order to light the district of St. 
Olave’s and the parishes of Bermondsey and Rotherhithe ; 
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and they (the committee) recommended that delegates be 
invited from the other parishes to a conference, and that 
notice of opposition to the application be given. The re- 
commendation was adopted on the motion of Mr. Scovell, 
who remarked that the committee did not wish to forestall 
the decision of the board, but merely wished to retain the 
option of opposing the application. 


Tue Canterbury Town Council met on Wednesday to 
consider the means to be adopted by them in connection 
with the application by three companies for Provisional 
Orders authorising them to establish works and lay down 
the necessary apparatus for supplying Canterbury with the 
electric light. ‘The meeting declared itself to be unanimously 
in favour of the insertion of clauses for the protection of the 
interests of the city in the Provisional Order issued by the 
Board of Trade. 


In London a meeting of the Commissioners of Sewers has 
been called for Tuesday, January 9th, 1883, to consider the 
following motion by Mr. Moore, viz., “ That the Remem- 
brancer and solicitor be instructed to take the necessary 
steps to obtain a licence for electric lighting, in accordance 
with the resolution passed on October 24th last.” 


Tue ELECTRIC LIGHTING OF THE BAZAAR OF THE Bon 
MarCHÉ.—We know that the two largest novelty stores in 
Paris are the Louvre and Le Bon Marché. For a long 
time the first has been chiefly lighted by Jablochkoff 
candles, which made their first appearance there in 1877. The 
illumination is satisfactory, but it presents nevertheless 
certain inconveniences, such as, for example, the insufficient 
divisibility of the lights, which necessitates decreasing their 
lustre by enclosing them in ground-glass globes, which 
absorb a large portion of the light, and the hissing noise, 
due to the alternating currents, renders them sometimes 
troublesome. For an illumination de luxe these are rather 
important inconveniences. Taking this into consideration, 
the managers of the Bon Marché wished to do better. 
The progress made in the last few years in electric lighting 
made it easy to satisfy this desire, and their attention was, 
of course, turned to incandescence lighting, which, under 
favourable conditions for working, presents qualities exactl 
the opposite to the defects which we have just Dottiones. 
The Edison system was chosen. The installation comprises 
about 480 lamps of the type A (16 candles), divided in 
nearly equal portions in the basement, used as workshops 
and domestic offices, and a portion of the ground-floor, 
consisting of the magasins. 

These 480 lamps are supplied by two Edison machines of 
the type K, turning at 900 revolutions per minute, and 
calculated to supply 250 lamps each at the normal speed. 
One machine works in the daytime for the illumination of 
the basement, and in the evening both are put in action for 
lighting the mayssins. 

These two machines are actuated by a compound steam- 
engine, by Messrs. Weyher and Richemond, of sixty horse- 
power, but which is capable of working up to seventy. 

In one part of the mayasins, where the incandescent lamps 
have replaced—jet for jet—the gas burners, the illumination 
is very satisfactory as to quantity, but it still leaves much 
to be desired as regards quality. The lamps flicker, or to 
use a fanciful expression, respire, indicating by their variable 
lustre every phase of irregularity in the engine which 
actuates the generators. This defect is undoubtedly owing 
to the bad conditions of the provisional installation, to in- 
sufficiency of fly-wheel on the engine, and to too great a 
distance of the engine from the counter-shafting, which 
necessitates stretching the bands beyond measure, «c. 
There is fortunately a remedy for this evil, and in a few 
days this light will present all the steadiness and beauty 
which characterises lighting by incandescence ; we shall 
then have no more to do than to offer congratulations to the 
Edison Company and to the managers of the Bon Marché. 

CaBLE News.—The Philadelphia Press says :—The cable 
steamer, Duchess of Marlborough, is now in Colon, and is 
about to proceed to repair the cable thence to Jamaica, which 
is broken at a point about thirty miles from the port. The 
Central and South American Cable Company have deter- 
mined to cut the T piece out of their line—the shank of 
Which now gives us our connection with the system—and to 


bring the ends of the northern and southern cables into the 
City of Panama. This will much diminish the power re- 
quired in transmitting. 

The Admiralty charts of the Bay of Panama, as corrected 
up to 1865, are entirely incorrect in respect to many of the 
soundings given in them. Captains who endeavour to bring 
their vessels up the bay at night may find themselves out of 
their course, and, being unable by soundings to tell where 
they are, cannot reach the anchorage without waiting for 
daylight. It is believed the soundings taken by the officers 
of the s.s. Si/vertown will add much valuable information on 
this subject, and enable some corrections to be made at once, 
since they not only sounded along the line occupied by the 
cable, but also straight across the bay from shore to shore, 
thus embracing an extensive area in which no soundings had 
ever previously been made. 


Tue New Rep Sea Casie.—We read in the Journal 
Télégraphique de Berne that the Berber-Kassala-Sourrakim 
telegraph line not yet being open to the transmission of 
messages written in European languages, the new cable laid 
between Sourrakim and Jiddah cannot yet be used for the 
general service of the international traffic. The Egyptian 
Telegraph Administration does all it can to be able to open 
as soon as possible to all correspondence the line from Berber 
to Sourrakim, but the present political situation of the 
country near the Soudan does not allow to foresee the time 
when this opening will take place. 


UNDERGROUND TELEGRAPH LINES.—The first opening 
of the underground telegraph lines for public service says 
La Lumière Electrique, has taken place in Paris at the 
Ministry of Posts and Telegraphs. The telegraph lines 
opened to traffic are the Paris-Lille, Paris-Nancy, and Paris- 
Dijon lines. After these three named lines, the Paris-Lyon 
line will be opened. 


Mr. W. T. Henzey.—It is with extreme regret we learn, 
as we go to press, of the death of this well-known electri- 
cian. The majority of our readers will be well acquainted 
with his career in connection with the Telegraph Works 
Company bearing his name. 


TELEPHONIC COMMUNICATION.—On Monday the Glasgow 
Watching and Lighting Committee considered the desir- 
ability of establishing telephonic communication between 
the various municipal departments and the. Telephone 
Exchange. They ultimately decided, after hearing reports, 
to make no change in existing arrangements. 


SALE OF PATENTS.—It is said that the directors of the 
Electric News Telegraph Company (Limited), have arranged 
the sale of their American patents for a sum which will 
give a bonus of almost 100 per cent. to their shareholders. 


ELECTROLIERS FOR THE Exvectric LIGHT, &c.—In the 
last number of the ELECTRICAL REVIEW we noted our visit 
to the firm of Messrs. B. Verity and Sons, of King Street, 
Covent Garden. On that occasion the members of the 
Board of Works for the Strand district inspected the Edison 
system of electric lighting. We have since had the oppor- 
tunity of going over the whole of Messrs. Verity’s work- 
shops. It would occupy too much of our space to describe 
all the operations of this eminent firm of ornamental brass- 
workers for completing their admirable and innumerable 
designs. Their display at the last Electrical Exhibition 
(Crystal Palace) will be remembered by all who visited the 
Concert Hall, the Entertainment Court, with its floral basket 
supporting 99 Edison lamps, the show-rooms of the Domestic 
Electric Light Company, and other places. In connection 
with this subject we may add that Messrs. Verity do not 
exhibit at the present Gas and Electrical Exhibition. The 
Holborn Restaurant, which is being fitted up with Edison 
ineandescence lamps, will soon contain some of the most 
beautiful and claborate designs for electroliers ever seen, 
designed and constructed by Messrs. Verity. But far 
better than any remarks from us would be a personal visit 
to the show-rooms of the firm. The Edison system of 
electric lighting is shown from dusk till 7 p.m. in connection 
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with the firm’s electric light fittings, to any one presenting 
a card with name and address. A chandelier with a patent 
ball and socket joint is worthy of note, as showing how it 
may be turned and twisted about without injuring the con- 
ducting wires. 


British ELECTRIC Lieut Company, Limirep.—The 
following are some of the works recently executed by this 
company or in hand: Manchester Royal Exchange. This 
handsome building was illuminated on the evening of the 
ist December for the first time with 10 new automatic 
Brockie arc lights of 3,000 candle-power each (there 
will ultimately be 17 lamps) and 400 British incandescent 
lamps, of 15 candle-power each. The light attracted a 
great many sightseers and was universally admired. The 
United Steamship Company’s steamer Kjobenhavn. This 
vessel has just been lighted with incandescent lamps, which 
have been tastefully arranged all over the ship, and fitted 
upon bronze-gilt brackets representing mermaids. The 
whole presents a very pretty effect, and the lighting, which 
has now been in operation for nearly two months, has given 
great satisfaction. The vessel has one are light. There 
will probably be sixty more vessels of the same line to be 
lighted. The following contracts are not quite completed : 
Messrs. Walker & Son, Oil Mills, King’s Lynn ; special 
engine, Gramme machines, and 80 British incandescent 
lamps. The Civil Service Supply Association, Bedford 
Street ; arc lights and Gramme machines. British India 
Steam Navigation Company’s steamship Dacca; 108 British 
incandescent lamps, 2 arc lamps, and Gramme machines. 


THE CRYSTAL PALACE Gas AND ELecTRic 
TION.—This exhibition was opened on Wednesday last, but 
we hear that the gas exhibits are more numerous and in 
a more forward state than those connected with electricity. 
We propose to treat on the exhibits from time to time. 


NEW COMPANY REGISTERED, 


CHARAKITE COMPANY (LIMITED).—Capital £8,000, in 
£5 shares. Objects : To carry out an agreement of 1st 
inst. between R. E. Goolden and George Adams for the 
purchase of an invention for an improved manufacture of 
insulated (?) compounds applicable also to other purposes. 
Signatories : J. Montgomery Walker, 9, Old Broad Street, 
100 shares; J. M. Hyndman, 10, Devonshire Street, W.; 
C. 8. Dawson, 40, Wigmore Street ; R. G. Goolden, 8, 
Hanover Square ; G. Adams, 16, Bishopsgate Street Within ; 
L. Mayes, 188, Palmerston Buildings, E.C.; J. C. M’Laren, 
Oriental Club; one share each. The signatories are 
to appoint the first directors. Registered 12th inst. by 
Matthews and Greetham, 26, Bedford Row. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


NATIONAL TELEPHONE COMPANY (LIMITED). — The 
second annual return of this company, made up to the 1st of 
September, was filed on the 9th of September. The 
nominal capital is £600,000 divided into 15,000 preference 
shares of £10 each and 90,000 ordinary shares of £5 each. 
Upon each preference share £6 has been called up and the 
full amount upon each ordinary share. The calls paid 
amount to £539,618, leaving £11,502 unpaid. Registered 
office, 11, Queen Victoria Street. 


Swan’s ELECTRIC Ligut Company (LIMITED). — The 
second return of this company, made up to the 16th of May, 
was filed on 26th May. The nominal capital is £100,000, in 
£10 shares, the whole of which has been taken up. Upon 
each ordinary share £5 has been called, the shares allotted 
to the vendor being considered fully paid. The calls paid 
amount to £37,500 and considered as paid to £25,000, 
Registered office, 18, Mosley Street, Newcastle-on-Tyne. 

Pyramip ELECTRIC Company (LIMITED).—The return 
of this company, made up to 11th ult., was filed on the 
6th inst. The nominal capital is £80,000, in £1 shares, 
2,530 shares have been taken up and 10/- per share called. 
The calls paid amount to £1,174 2s. 10d., leaving £290 
unpaid. Registered office, Whitecroft, Forest of Dean, 
Gloucestershire. 


NEW PATENTS—1882. 


5833. ‘*Incandescent electric lamps.’’ J. Wavisx and J. 
Warner. Dated December 6. 


5850. ‘‘Electro-magnets (insulating).”’” V. W. Burancmarp. 
Dated December 8. (Complete.) 


5861. ‘*Gaso-electric lamps.’’ P. M. Justice. (Communicated 
by J. H. Loder.) Dated December 8. 


5866. ‘‘ Electriccommutators.’’ J.Gorpon. Dated December 8. 


5870. ‘*Increasing the efficiency of telephones.’’ W. R. Lake. 
(Communicated by A. E. Dolbear.) Dated December 8. 


5887. ‘* Voltaic batteries.’’ L. Hartmany. Dated December 9. 


5899. ‘Apparatus for lighting, heating, and communicating by 
electricity, applicable in part to other purposes.” P. R. ALLEN. 
Dated December 9. 


5910. ‘* Electric lamps.’’ F. H. F. Excer. (Communicated by 
F. Kuppermann.) Dated December 11. 


5918. ‘* Dynamo-electric machines.” H. H. Lake. (Communi- 
cated by R. H. Mather.)  Dated December 12. 


5926. ‘* Treating for heating and other purposes organic bodies 
by an improved electropathic method called the bisolenoidal electro- 
pathic method, for the application of which improved bisolenoidal 
instruments are employed.’’ H. Hane and A. Wienanp. Dated 
December 12. 


ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
1882. 


1956. ‘Electric batteries.” T. J. Hanprorp. (A communica- 
tion from abroad by B. Jarriant, of Paris.) Dated April 25. 8d. 
Single liquid electric batteries working with bichromate of potash 
and injection of air, and which are known as ‘‘ Grenet ”” batteries, 
are not capable of being employed for lighting purposes unless the 
currents generated are constant and economical, and means are pro- 
vided for enabling a number of such batteries to be worked without 
inconvenience. The object of the invention is to enable—Ist. The 
liquid in the battery to be automatically renewed in a constant and 
regular manner; 2nd. The liquid solution to be as inexpensive as 
possible, and the elements of the battery to be capable, after having 
served to generate an electric current of being regenerated or 
renovated, as well as the other substances which it contains; 3rd. 
The zinc plates constituting the negative poles of these batteries to 
remain well amalgamated until completely consumed or worn out ; 
4th. The carbon plates constituting the positive poles of these bat- 
teries to be provided with inoxidisable armatures, and the air blown 
against these plates to be sufficient to remove all the traces of oxide 
of chromium; ith, lastly. When employed for lighting purposes 
with one or more lamps the batteries to be capable of being controlled 
or worked with facility, and be brought into action and thrown out 
of action automatically by locking and unlocking devices operated by 
electricity. 

1999. ‘* Accumulating and storing electric currents, &c.”” J. B. 
Rogers. Dated April 27. 6d. The object of this invention is 
improved means of accumulating and storing electric currents, and in 
economically utilising the energy so stored for lighting purposes. 
According to this invention, the inventor uses small or comparatively 
small receivers or secundary batteries, within which the current or 
currents from dynamo machines or other electric force producers is or 
are taken up and stored as intensity currents, to be used for 21! 
lighting purposes in which intensity is desired. Coupled to these 
small receivers are one or a series of larger receivers of the same or 
of a different kind which receive the energy or force from the smaller 
ones. The current in the large receiver or receivers can be stored in 
quantity to be used as desired for more evenly dividing the flow to 
the lamps than can be obtained from one sized secondary battery or 
batteries alone. By the invention, i.e., through larger receivers 


2020. ‘‘ Obtaining electric light.”” J.C. Asten. Dated April 28. 
24. This invention consists in making the outer or positive carbon 
or pole of a hollow form, tubular or otherwise, in the interior of which 
the negative carbon or pole is inserted. The superficial area of the 
positive pole is greater than that of the negative pole. A noncon- 
ductor consisting either of clays or vitrifiable or other suitable 
materials is placed between the two carbon poles, Another part of 
the invention consists in surrounding the negative pole with a non- 
conductor composed as above-mentioned, and placing adjacent to it 
two or more positive carbon poles. The negative pole may be made 
of a hollow form tubular or otherwise, and this hollow space may be 
either left empty or be filled with a material which may either be a 
conductor or a nonconductor of the materials as above-mentioned. 
The two poles may be connected by a material suitable for that 
purpose as is now usual. (L’rovisional only.) 


2030. ‘Electrical switches or changers.’’ The Honourable KR. 
Brovenam. Dated April 28. 6d. Has for its object improvements 
in electrical switches or circuit changers. 


O 
| 
< 
« 
being supplied from smaller ones, the light 1s maintained for a much 
longer period after the dynamo has ceased to work, than by any known 
system !!1!1!!: 
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2044. ‘* Dynamo-electrical machines.’’ Honourable R. Broveram. 
Dated April 29. 6d. Has for its object improvements in dynamo- 
clectrical-machines, and the improvements relate to that class of con- 
tinuous current dynamo electrical machines in which a cylindrical 
ring of iron (embraced by a series of coils of an insulated copper con- 
ductor ranged in planes parallel with the axis of the ring) is caused 
to revolve with its circumference in close proximity to the poles of 
electro-magnets. Usually, as in the well-known Gramme machines, 
the cylindrical ring of iron has been wound with a series of coils of 
insulated conducting wire, each made up of numerous turns of insu- 
lated wire either circular or flattened, lying side by side and one over 
the other—and the inner end of each coil and the outer end of the 
succeeding coil have been coupled by radial strips to insulated metallic 
bars or plates ranged lengthwise along the axis by which the cylin- 
drical ring iscarried. Theelectric current generated has been carried 
off from these bars by metallic conductors bearing against the opposite 
points of the axis. According to this invention in place of constructing 
the revolving ring of continuous current dynamo machines in this 
manner the inventor forms each insulated conducting coil by which 
the ring is embraced of a strip of copper of a width equal to the width 
of the coil to be formed. The strip before being wound into a coil 
around the ring is braided or covered over with strands of cotton or 
other fibre, or is otherwise insulated. 


2052. ‘‘ Electrical generators and engines, &c.’’ T.J. Hanprorp. 
from abroad by T. A. Edison.) Dated May 1. 64d. 
lates to dynamo or magneto-electric machines, or electric engines, 
and to apparatus or means for regulating the generative capacity of 
dynamo or magneto-electric machines. The object of the first part 


line 1, 2, in which are also the carbon electrodes, c c!, of the lamp, 
and the latter is located in a shunt circuit, 3, 4, which is formed 
around the arc or the carbon electrodes. <A shunt circuit, 5, 6, with 
a small resistance, r, is formed around the electro-magnet or solenoid, 
M, such circuit being joined to the line immediately on opposite sides 
of the connection of M therewith. The electro-magnet (or solenoid, 
M, while of the same resistance as m', has a greater weight of copper 
in its coils. When M and x! are electro-magnets, as in the example 
illustrated, they act oppositely upon a stationary core, B. The 
armature, A, is carried by a lever, a', which works a gripping eye, 
b, or other suitable device for lifting the upper or positive carbon 
electrode, c, to form an are and for regulating the feed of such 
carbon electrode. When x and m! are solenoids they may act upon 
the same movable core which can be connected directly with the lever 
or arm that works the gripping eye. When c and c' are in contact 
M predominates and lifts c, so as to form the are. When the are 
increases to a definite degree, M! counteracts the sustaining effect 
of M and c is allowed to drop until again arrested by M. The low 
resistance shunt circuit, 5, 6, reduces the resistance of the main line 
and allows the current to flow freely to the lamps. 


2107 ‘Electric safety apparatus for theatres, warehouses, &c.”’ 
P. Jensen. (A communication from abroad by R. J. L. Haviland, 
of Vienna.) Dated May 4. 6d, This invention consists in an 
arrangement of apparatus for automatically or at will and by 
electrical means to cause a stream of water to be thrown into any part 
of a theatre, warchouse, or other structure in case of a fire breaking 
out therein, and to cause doors, trapdoors, shutters, and other closing 
appliances to be opened and the curtain to drop. 


of the invention is to produce a dynamo or magneto-electric machine 
or electric engine, which will possess the features of exceedingly low 
resistance, and great strength, compactness, and economy. This is 
accomplished by the use of a number of discs (preferably of copper) 
for the bobbin or winding of the armature, which discs are connected 


to develop (when the machine is used as a generator) a continuous QUOTATIONS. 4 
current of electricity having a tension due to the electromotive force 
of a number of discs. Antho- | ; ner vd 
rised Share Nimes, Paid tions Business 
2065. ‘‘ Microphonic conductors or contacts, &c.”” J. H. Jonmxsox. Dec. 13, | 


(A communication from abroad by Doctor Arsène D'Arsonval, of 
Paris.) Dated May 2. 2d. Relates to the preparation of sub- | 


stances which possess the necessary properties for forming efficient ELECTRIC LIGHT. | 


microphonic conductors or contacts, and to their application for this A |, Tam. 725. 
Anglo-American Brush Co. ......... 4 7: 8 4) 
purpose. A metallic sulphide, such as sulphide of iron, copper, lead 40,000 | 102. | ac. 
or silver, for example, with or without an excess of metal, is melted | D D 10 15-184 | 15m. 164.15! 
in a crucible ; in certain cases a metallic oxide is added, or a mixture s0.000 | 5 |Aust i 16} ac. 
. 0, | stralasian ectrl ignt, wer & Storage Uo. 
of sulphides of different metals is prepared. These sulphides when 2900 | 10 British Insulite Co., Limited, “A” Shares......, 5 4- 5 
melted may be employed either alone or as the cover or coating of a 30,000 5 Brush Electric Light & Power Co. (Scotland) ....' 2: ?- 1, 
metal which affords them support, either by dipping the metal into 27000 | 5 |Great Western Electric Light & Power Co. ......) 2: 4 4 
the molten sulphide, for example , or by superficially sulphurising the 24,980 | 5 Hammond Electric Light & Power Supply Co. .... 2; ‘ - 4h Ag ga 
metal itself by exposing it to be acted upon directly by sulphur ina 000 5 Indian & Oriental Electrical Storage Works Co. 
fused or gaseous condition, or by any known chemical process of 172,500 1 | Maxim-Weston Electric Light and Power Co. wees! 1 SB) 1 mi. 
sulphurisation. (Provisional onl; ) 49,000 | 5 |Pilsen-Joel & General Electric Light Co. ........ $3 i- i 
sul} J: . .. |South African Brush Electric Light & Power Co..' 2, 
2068. ‘Secondary battery.’ C. H. Carncanr. Dated May 2. 109,000 ' § |Swan United Electric Light Co., Limited ....... bo Bh , 2 
14 A plate of lead is coated with oxide of lead either chemically or | | 
mechanically, and is wrapped in some suitable material, such as | TELEGRAPHS. 
to me off the plate. This con- 2,116,4007.) Stk. | Anglo-American, Limited | 100 | 473- 474ac. 
a ive p ne zinc coated electrolytically 2,441,800'., Stk. | Do. Preferred} Def'd. recéiving no div. until 100 | 78}- 79} 784.9.83 ac 
with car ea sinc, and well amalgamated this constitutes the 9 4118007) stk.| Do. DeferredS 6 p. c. has been paid to Pref. (! 100 | 173- 184 
positive plate. If desired, two of these zinc plates may be used with 135000 | 10 Brazilian Submarine, Limited .................... | 10 | 13-12 
each negative plate. The above-mentioned positive and negative 16.000 | 10 (Cuba, Limited | 10 91. 10 | 
plates are placed in a vessel containing a strong solution of zinc 600) | 10! ‘Do.  lôpercent. Preference ............] 10 | 16-17 | 
sulphate acidulated with sulphuric acid, to which other similar salts, Direct Spanish, — 
2 | oO. per Cent. 
such as sulphate of magnesium, may be added if found desirable. 65,000 | 20 Direct United States Cable, Limited, 1877... 20 | 11g- 115 
| - 
2072. ‘Electric lights.” T. J. Hanprorp. (A communication | ” 6p | 
from abroad by A. Edison.) Dated May 2. 6d. Relates to the 380,000 10 11 
scripti ic li ar 70,000 10; Do. 6 per cent. Preference ...... 0 | 
reese of ee lights which are known as arc lights and in 9320001! 100| Do. 6 do. Debentures, repayabie Oct. 1833, 100 |100 "103° 
pe ar to : 1e pe. rage mechanism of the same. One part of 200.001. 100 | Do. 5 do. do. Aug. 1837 100 aol 40 | 
the said invention r ination in r ati + 200,007. | Do. 0. 0. ug. 1899 : 
of t to 5 rs regulating mechanism 199,750 19 | Eastern Extension, Australasia & China, Limited 10 | 115- 124 113% ae. 
wo opposing electro-magnets or so enoids of the same or ap- 320,000 | 100' Do. 6p.c. Debentures, repayable Feb. 1891....| 109 /108 -111 | 
500,000 | 100; Do. 5p.c. (Australian Gov. Subsidy) Deb. 1900 | 100 |105 -108 
140,000 | 100; Do. do. registered, repayable 1900; 100 |105 -108 
100,000/., 100 | 5 per À 100 |101 -104 
| § Eastern and South African Limite ver cent. 10% 
254,300. 100 | { Mort Deb. Registered redeemable 1 Jan. 1900 100 102 205 
345,7002.; 100 | 0. 0. 0. To Bearer ..| 100 ber -105 
22,050 10 ‘German Union Telegraph and Trust, Limite | 10 | 10 - 10; 
163,390 | 10 Globe Telegraph and Trust, 10 63- 63} 6,1. 
163,209; 10! Do.  Gpercent. 10) 125-127 à 
125,000 10 Great Northern ....... 10 [123-122 
1 100,0007. 100 | Do. 5 per cent. Debentures ............| 100 1100 -103 
31,200 | 10 India-Rubber, Gutta-Percha and Telegraph Works! 10 28!- 29! 
100,000 0) Do. 6 per cent. Debentures, 1886! 100 |100 -103 
17000 25 |Indo-European, Limited........... 5-! 31 - 32 
38,148 | 10 |London Platino-Brazilian, Limited .............. 10  4:- 4: 
12,060 10 | Mediterranean Extensiou, Limited .............. 10; 1!- 2 
8,200 10 Do. 6 per cent. Preference.............. 10! 6- 
280,000 | Sth. [Submarine 100 250 -255 
4,200 | Cert. Submarine Cabies Trust .,.,.......sssssssss.sess 100 104 -108 
37,350 12 Telegraph Construction and Maintenance ........ 12 32 - 33 
,000 | 100 | Do. 6 per cent, Bonds, 1884 .. 100 ‘102 -105 
186,750 ! 5] Do. 2nd Bonus Trust Cert. .. §  1i- 1; 
30,000 : 10 West Coast of America, Limited .............,.... 10, 5- 5 
150,000 | 100 | 0, 8 per cent, Debentures ,, | ne 
2 4 69,910 20 |Western and Brazilian, Limited .............s..e | 20: 7ë- 7: 
oo 200,0007., 100 | Do. 6 per cent. Debentures “‘A” 1910 100 104 -107 
2,500 | 100 | Do. 6 p.c. Mort. Deb. series B of ’80, red. Feb.,1910 100 : 95 - 99 
1,500 |$1,000 Western Uxion of U.S. 7 p.c.1 Mort.(Building)Bds. $1,000 122 -126 
1,030,0007., 1 ; 6 per cent. Sterling Bonds ....' 100 :102 -105 
'oximately the sar resist: | thet te 6 | D: 0, per cent. Ist Preference ...... 10 7- 7 
diffe me re istance but of diticrent weights ‘that is to 4 66 10 Do: 
ay 1£ ing di weights of metal in their cvils) located one in | 
the main line and the other in a shunt around the are and of a shunt | i 
circuit formed around the clectro-magnet or solenoid in the main line. | | vend nes | 
This part of the said invention is illustrated by the figure. mand 14165 1 Con. Telephone & Maintenance, LA-Nos.1to154165 fac 
Ml are two electro-magnets (or they may be solenoids’ of the same or 200,000 1 Oriental Telephone Co., Nos. 100,000 to 399,000 .. & : ge ‘6! | 
approximately the same resistance. The former is located in the 100000 5 United Telephone Co. 0 5 10H | 
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WOODHOUSE & RAWSON. 


HNGINEHERS 


AND 


ELECTRIC LIGHT CONTRACTORS, 


LONDON OFFICE: 
11, QUEEN VICTORIA. STREET, H.C. 


MANUFACTURERS OF 


DYNAMOS, ARC LAMPS, INCANDESCENT LAMPS, BATTERIES, COVERED WIRES, CARBONS, 
FITTINGS, &c, 


Suppliers of Electrical Appliances, Insulators, Jars, Porous Pots, Switches, Cables, Wire, Poles, Globes, Ebonite, Oil, and all requisites 


WOODHOUSE AND RAWSON’S PATENT SPLIT INSULATOR. 
DYNAMOS AND SHAFTING ERECTED, LAMPS HUNG, AND CIRCUITS RUN FOR ELECTRICAL COMPANIES. 


REID BROTHERS, 


TELEGRAPH ENGINEERS AND CONTRACTORS 


For the Supplying, Erecting, and Laying Down Under-Ground Wires, both for 
TELEGRAPHS AND ELECTRIC LIGHTING. 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
PATENT TELEPHONIC WIRES 


TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFACTURERS OF SUBMARINE CABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS & STORES OF EVERY DESCRIPTION, 


Contracts entered into for the Supply, Construction; and Maintenance of Telegraph Lines. 


CALLENDER’S 
BITUMEN, TELEGRAPH AND WATE RPROOF CO, 


LIMITED. 
101, LEADENHALL STREET, LONDON. Works—ERITH, KENT. 


Manufacturers of Insulated Wire for the Transmission of Electricity 
for all purposes, 


TELEGRAPHS, TELEPHONES, ELECTRIC LIGHTING, TRANSMISSION OF POWER, &c. 


_ At a price greatly below that of Gutta-percha or India-rubber. 


CAMM & C 


& Wire Drawers & 


MANUFACTURERS 
OF 


PATENT TELEGRAPH 
Wire 

TO GOVERNMENT. 

SPECIFICATIONS 

Best Rerinep 

TELEPHONE WIRE. imi) 

FENCING Wire. [allée 


SUBMARINE ts 
CABLE WIRE. 


STRAND & STAY WIRE 
AND 


7 


GALVANIZED 


bs 


BINDING WIRE C ONTRACTORS FH. \ 
London Offices—72, KING eee STREET. Agents, G. W. SHARE & Co. 
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J. ORME AND CoO., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, 
MAGNETISM, ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MESHANICS, &c. 


IMPORTERS OF 


FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS, &c, 
ELECTRIC BELLIS AND BATTERIES. 


xl 


4'- to 30 - 3/6 to 6/- 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. 
reduction of prices. 


ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
Price List of Chemical Apparatus with 650 Illustrations, post free, 8 stamps. 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 


J. OMRMRIME & Co. (Late M. JACKSON & Co.) 
65, BARBICAN, LONDON, E.C. 


PRIZE MEDAL, PARIS, 1881. | IMAGNUS VOLE, 
Works—DITCHLING RISE, BRIGHTON, 


BLAKEY 1 EMMOTT, & Co. Consulting and Practical Electrical Engineer, 
Complete Installations of Arc or Incandescence Lamps. 


NORTHERN TELEGRAPH WORKS, MANUFACIURER OF DYNAMOS AND LAMPS FROM DRAWINGS. 


Measuring Instruments, Switches, Cut-offs, &c., &c., of ever , 
HALIFAX. | description. 


PRE The Special Incandescence Lamp Switch, 2s. 6d. each. 
LONDON & PARIS. SWITCH BELLS, SWITCOHES, 
| Sicitch Boards, Annunciators, Sc. 


Manufacturers of Magneto Every description of Apparatus for Telephonic purposes, excepting 
Call Bells, as used by the Telephones and Transmitters. 


Principal 
pal Telephone Com M. V. ATTENDS IN LONDON WEEKLY. 
panies, also Switch Boards, | _ 

and Switches. BK 


ECTRICIAN and MECHANICAL ENGINEER, 
with exceptional clectrical experience, disengaged. Accus- 
tomed to responsibility and charge of men. Address ‘M. E.,” care 


PRICES ON APPLICATION, of Mars, 159, Piccadilly. 


MARSH and R. J. SMITH, 


MANUFACTURERS OF 


ACCUMULATOR CELLS 


AND OTHER APPLIANCES. 


— 


— PATENTEES OF THE — 


Glazed Vitreous Electrical Tubes 


me “MARK. FOR UNDERGROUND USE. 


18, New [jridie Street, [jlackiriarg, J,ondon, 
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JOSHPH BOURNE & SON, 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 
Economy, Strength, and Durability combined. Prize Medal, Paris Electrical Exhibition, 
Makers of Mr. Slater Lewis’ Patent Self-Binding Insulator. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: 6, ST. PANCRAS STATION, EUSTON ROAD, N.W. 


NEWALL’S PATENT LIGHTNING CONDUCTORS. 


As applied to all kinds of Buildings and Shipping in all parts of the world with unvarying success, are the most reliable, 
most effective, and cheapest conductors offered to the public. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes, Rigging Ropes, Guide Ropes, 
Flexible Steel Towing Hawsers, &c. 


COPPER ROPE CABLES OF HIGH CONDUCTIVITY FOR ELECTRIC LIGHT AND POWER. 


GALVANISED SIGNAL AND Fencina Srranp. Guitt AND Sitver Corp ror HANGING PICTURES. IRON, STEEL, 
AND COPPER Corp For CLOCK AND Sasu LINES, &c. 


R. S. NEWALL & CO. LONDON, 130, STRAND, W.C. 
LIVERPOOL, 36, Waterloo Road ; GLASGOW, 68, Anderston Quay ; MANUFACTORY, Gateshead-on-Tyne. 


THE “SWAN” INCANDESCENT LIGHT. 


J. EDMUNDSON & CO., having been appointed as Agents in London for the Exhibition and Sale of 
the SWAN INCANDESCENT ELECTRIC LIGHT, are prepared to furnish Estimates for Supplying and Fitting up 
these Lamps complete, with all necessary apparatus. 


J. EDIMUINIDSON COo., 
ENGINEERS AND ELECTRICIANS, 
19, GREAT GEORGE STREET, WESTMINSTER, S.W. 


THE 


LONDON ELECTRIC WIRE COMPANY, 


WENLOCK BUILDINGS, IRONMONGER ROW, OLD STREET, LONDON, E.C., 
Manufacturers of Covered Wires of all descriptions for Electrical Instruments, Dynamo Machines, 
Bell & House work, &c. 


Fancy Paraffined Wires specially prepared for Telephone and other indoor connections. 


JABLOCHKOFF ELECTRIC POWER COMPANY, 


IMITE D. 


CONTRACTORS TO THE METROPOLITAN BOARD OF WORKS. 


This Company is prepared to receive APPLICATIONS for TENDERS to SUPPLY APPARATUS for any number of LIGHTS, 
or to Undertake the Lighting of Streets, Harbours, Docks, Railway Stations, and Private Establishments; also to Grant Licences and 


Concessions. FRANCIS R. REEVES, Secretary and General Manager. 
No. 1, Great Winchester Street Buildings, London, E.C. 


GEORGE BEECH, 


Telegraph Instrument Case Manufacturer 


109, DALSTON LANE, 
KINGSLAWD. 89, HIGH HOLBORN, W.C., 


Railway and Telegraph Engineers supplied with every 
description of Telegraph Instrument Cases, Single Needle, 
Block, Bell, Switch, &c. The material and workmanship of MANUFACTURERS OF ALL KINDS OF 

first quality and guaranteed. (Established 1872.) 


Drawings for New Designs got out for approval. GLASS GLOBES, &c., 


LECTRIC WORKS.—The Subscriber, formerly in Charge of 
American Bell Telephone Co.’s Works, and fully understanding the Ameri- FOR 
can system of manufacturing, has a complete outfit of NEW AMERICAN 
and other electrical apparatus on the Interchangeable Parts plan ; is prepared to 
take contracts to manufacture, or to contract to establish works in or out of E L E C Jy R I C L I G H T I N G . 
England, Will also manufacture Carbons for Transmitters, Electric Lights, or 


Batteries, —Address, A. L, A., Care of Publisher ELECTRICAL REVIEW. 


— GEO. HOUGHTON & SON, 


À 


THE TELEGRAPHIC JOURNAL AND 


xiv ELECTRICAL REVIEW. 


DAVIS 


Aecrem 


No. 4b. No. 5b. ‘ 
Binders, Terminals, Clamps, &., kept in Stock. Estimates for Screws and Turned Parts on application. 


COPPER OF HIGH CONDUCTIVITY 


FOR ELECTRICAL PURPOSES. 
MANUFACTURER——J. O. MOUCHEL 10, RUE COMMINES, PARIS. 
SOLE AGENTS FOR ENGLAND— 


DAVIS AND TIMMINS, 


BOWLING GREEN LANE, FARRINGDON ROAD, 
| LONDON. : 


SEARLES FJ. SEIMIMOINS 


(16 YEARS WITH MESSRS. ELLIOTT BROS.), 


MANUFACTURER OF ELECTRICAL TEST INSTRUMENTS FOR LAND AND MARINE SERVICE. 
CONTRACTOR TO H.M. POSTMASTER-GENERAL. 


GALVANOMETERS, RESISTANCE COILS, ELECTROMETERS, CONDENSERS, KEYS, SWITCHES, &c. 
56, LEVERTON STREET, LEIGHTON ROAD, LONDON, N.W. 


B. A. Standards with value-and co-efficients carefully determined. Resistance Coils for large currents. Special Measuring Instruments for 
Electric Light Companies. 


HARRISON, COX-WALKER & CO., 


DARLINCGTON, 
ELECTRICIANS, TELEPHONE AND PNEUMATIC ENGINEERS, MINING BELL MANUFACTURERS, 
Agents for 


HUNNINGS’ PATENT MICRO-TELEPHONE TRANSMITTERS, 


VYLE’S PATENT EASILY-TESTED LIGHTNING CONDUCTORS, | 


| 
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| European ‘Telegraph Works -POWNALL ROAD, DALSTON. 


LA 


COOPER 


(GATE EDWARD PATERSON), 


Bt. ‘Works—76, BRITAIN, LONDON, 


se Prize Medals, International Electrical Exhibitions, Paris, 1981, and London, 1882, 
| MANUFACTURERS OF 


DYNAMO MACHINES, ARC LAMPS, SWITCHES, 


AND ALL FITTINGS FOR ELECTRIO LIGHT INBTALE ATIONS. 


SOLE MAKERS OF AYRTON AND PERRY S ELECTRIC CURRENT sisehnges 


ATRIOS & 


~ 


‘Ammeters 


- 


Power Meter. 


3 
> 
| 
— | 
| | | Magneto Call Bells. 
3 
AN 


DFORD’S IMPROVED REFLECTING GALVANOMETER. | 
SPECIAL ELECTRICAL TEST INSTRUMENTS FOR ELECTRIC LIGHT COMPANIES. : 


SPECIAL WIRES FOR DYNAMO MACHINES. 


GUTTA-PERCHA, JNDIA- ‘RUBBER, COMPOUND BRAIDED 


PHILLIPS 


“ELECTRICAL WIRE MANUFACTURERS, 
MACINTOSH LANE, HOMERTON, 


AT THE LEA TELEGRAPH WORKS, HACKNEY Wick, 


big 


1870. 


GERMAN SILVER | WIRES .FOR ‘HIGH RESISTANCES, FLEXIBLE CORDS, TELEPHONE 
&c. AERIAL, AND SUBTERRANEAN T0 


SPECIAL WIRES FOR INCANDESCENT LAMPS. 
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Dec. 16,'1882. 


atte: | 


Offices and Werchouses: 106 & 100) GANNON ‘STREET, ‘LONDON, EO.” 


SLECTRICAL. REVIEW. 


TELEGRAPH ENGINEERS 


À 
submarine, Subterranean, and Aerial | | 
and Gutte-Percha covered in all gauges. | | | | 

STRUMENTS.—“ Ink Needle, Wheatstond’s Alphabetical, 1 
’s and other Galvanometers, Condensers, T eating eck" ents, Pali 


which han the ow AND THR COLONIES OF THE | 
a — TED LECLANOHE 3 TTERY, received the most favourable reports from ostal 
| Tel and à purposes it's the Post Ofte and 
4 ental s. Battery pre-eminent. 
| | of Batteries also Ebonite Cells, | | All | 
qq Mawvracrvnens or Tae Moor Arranarus ron RAILWAY 
SEMAPHORE REPEATERS, “LIGHT.” INDICATORS, AND-WALKER'S “PASSENGER ANDIQUARD COMMUNICATOR. | 


# | TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS. | 


THE INDIA-RUBBER, GUTTA-PER AND TELEGRAPH WORKS Patentees and | 
: Manufacturers of a Complete of Torpedoes for Harbour and Coast Defence, and | 


| SILVERTOWN PATENT FIRING BATTERY. 
ii A Constant Battery for Mining and Blasting Purposes. 
| CONTRAOTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. 


MANUFACTURERS OF 


VULCANISED INDIA RUBBER. 


a Valves, Sheet, Buffers, Springs, Washers, Wheel res: Cord, Tubing, and Door 4nd 

4 | Carriage Mats. 

e INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE | 

4 | I ndia Rubber and Canvas Steam Packing—Round, Square, and Sheet. | 
INDIA RUBBER MACHINE DRIVING BANDS. 


_ WATERPROOF GARMENTS AND 


| | | | 


| ‘ + 


| 
La 1 Works : SILVERTOWN, ESSEX, LONDON, E. ; PERSAN-BEAUMONT, FRANCE. | 2: 
London Office—106, CANNON STREET, EC. | 
LIVERPOOL eee eee 52, Castle Street. | BEgLFAST | 33, High | ‘ 
GLascow. ... 20, Dixon Street. | ... 16, 8t. Andrew Street. 
Brapyorp, 35, Kirkgate.” | 37, Corn Street. : : 
SHEFFIELD. .., ees 10, Castle Street. Newport, Mon. 82, Dock Street. 
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